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To the Congress of the United States:

This first report to the Congress on the state of the Nation’s enviren-
ment is an historic milestone. It represents the first time in the history
of nations that a people has paused, consciously and %ystematlca,lly, to
take comprehensive stock of the quality of its surroundings,

It comes not a moment too soon. The recent upsurge of public con-
cern over env1rﬂnmental questmns reflects a belated recognition that
man has ‘been too cavaher in his relations with nature. Unless wo
arrest the depredatmns that have been inflicted so carelessly on our
natural systems—which EEISt in an mtr;eate set ﬂf balancesgwe face
the prospect of ecological disaster. |

- The hopeful side is that such a prasPect can be avmded Althcmgh
‘recognition ¢ of the danger has come late, it has come fﬂrcefully ‘There

E still are ]arge gaps in our env1ranmenta,1 knnwledgez but. a grea.t deal . |

| fnf What needs to be done can’ bE identified. ‘Much of ﬂus has already
been begun, a,nd 11111:3}1 more ca,n ba sta,rted qulckly 1f we act now.




Scope of the Council’s Report

The accompanying report by the Council on Environmental Quality
seeks to describe the conditions of our environment, and to identify
major trends, problems, actions under way and Qppﬂrtﬂﬁities for the
future. This first report by the Council is necessarily inco omplete in
sorne respects, especially in the identification of trends. The National
Environmental Policy Act, which created the Council, became law
only at the beginning of thlS year. Existing systems for measuring and
monitoring environmental conditions and trends, and for developing
indicators of environmental quality, are still inadequate. There also
is a great deal yet to be learned about the sigi:ificance of these facts
for the human condition.

However, the report will, X think, be of great value to tiie Congress
(and also to the Executive Branch) by assembling in one comprehen-
sive document a wealth of facts, analvses and recommendations con-

.cerning a wide range of our most pressing environmental challenges.
It should also serve a major educational purpose, by clarifying for a
broad public what those challenges are and where the principal dan-
gers and opportunities'lie.

Substantively as well as historically, this first report is an impor-
tant document. No one can read it and remain complacent about the
environmental threats we confront, or about the need both to do more
and to learn more about those threats.

Gelling at the Roots

“Environment” is not an abstract concern, or simply a matter of
esthetics, or of parsmlal taste—although it can and should involve
these as well. Man is shaped to a great extent by his surrcnindlzigs.
- Our physical nature, our mental health; our culture and institutions,
our opportunities for challenge and fulﬁllmeni:, our very survival-—

all of these are directly. related tc; and affected by the environment in

~ which we live. They depend upon the cﬁc;ntlnuecl héa,lthy functlgnlng of
‘the natural systems of the Earth. . '

- Environmental deterioration 15 ni::t a new phencxmezlan But b()th
the rate of deterlaratlan and 1ts crltlcal Jmpact have risen. sharply in

‘the years since ‘the Second World War. Rapid population increases

here and abroad, urbanization, the technology explosion and: the pat-
terns of economic growth have all contributed to our enwrﬂnmental_ _

crisis. WIIIIE grﬂwth has brcmght Extracrdlnary beneﬁts, it has ncxt
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been accompanied by sufficiently foresighted efforts to guride its de-
velopment.

At the same time, in many localities determined action has brought
positive improvements in the quality of air or water—demonstrating
that, if we have the will and make the effort, we can meet environ-
mental goals. We also have made important beginnings in developing
the institutions and processes upon which any fundamental, long-
range environmental improvement must be based.

The basic causes of our environmental troubles are complex and
deeply imbedded. They include: our past tendency to ecmphasize quan-
titative growth at the expense of qualitative growth ; the failure of our
economy to provide full accounting for the social costs of environ-
mental pollution; the failure to take environmental factors intc ac-
count as a normal and necessary part of our planning and decision-
making ; the inadequacy of our institutions for dealing with problems
that cut across traditional political boundaries; our dependence on
conveniences, without regard for their impact on the environment;
and more fundamentally, our failure to perceive the environment as a
totality and to understand and to recognize the fum:tame.ntal interde-
pendence of all its parts inizluélng man himself.

It should be obvious that we cannot correct such deep-rooted causes
overnight. Nor can we simply legislate them away. We need new knowl-
edge, new perceptions, new attitudes—and these must extend to all
levels of government and throughout the private sector as well: to
1n::1ustry, to the prcries nons ; t(:p each 1nc11v1dual clt,lzen in. hlS ]Gb and
our sacmty lcic)ks at prﬂblems and makes demsmng ,

Our educational system has a. key role to Play in brlngmg about
this reform. We must train professional environmental managers to
‘deal with pnllutlcm, land Plannlng, and all the other techlucal require-
ments of a high quality environment. It is also vltal that our entire
society develop a new 11nders*andlﬂg and a new awareness of man’ s

relation to his environment—what’ mlght. be called “Envlrainnental—
lltgracjr »? This will requi re the: develﬁpment and teachlng t:::[‘ envlrc:n-'
.,ment.a.l cﬁncepts at’ every pcnnt in the eclucatmnal pzneess '
' 'While education may provide ultimate answers to lcmgaranga
environmental prnhlems, ‘however, we cannot afford tc) defer reforms
 which are needed now. ‘We have already begtln to pravzdg the lnst.ltu—
" tional :Erameswgrk for eﬁectlve envu‘nnmen*a.l 1mpr¢3ve.ment :
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Organizing for Improvernent

As my first official act of the decade, on January first I signed into
law the National Environmental Policy Act. That Act established
the Council on Environmental Quality. I have charged the Council
with coordinating all environmental quality programs and with malk-
ing a thorough review of all other Federal programs which affect the
environment.

Federal agencies are now quuli-ed to file with the Council and the
public a statement setting out in detail the environmental implications
of all proposals for legislation and for other major activities with a
significant environmental impact. With the help of this provision, I
intend to ensure that environmental considerations are taken into
account at the earliest possible stage of the decision-making process.

On July 9 I sent to the Congress a reorganization plan which would
establish an Environmental Protection Agency, consolidating the
major environmental pollution respocnsibilities of the Federal Gov-
ernment. This reform is long overdue.

Respcn51b111ty fcr antl—pcjllutlon anﬂ rélated programs is now frag=

t:n?era}l Federal Esﬁ"crrt Alr pﬁllutmn, W‘ItEI‘ pt}llutmn and snlld \’E’fl“%tEE
are different forms of a single problem, and it becomes increasingly
evident that broad systems approaches are going to be needed to bring
our pollution problems under control. The reorganization would give
unified direction to our war on pollution and PI‘GVldE a strang&r orga-
nizational base for our stepped-up effort.

The Council on Environmental Quality has begun the vital task of
1dent1fy1ng indicators of environmental quality and detérmjnlng the
requirements for monitoring: systems in order to enable us to assess
environmental trends. These systems are needed to give early Wﬁ.ming :
of environmental problems. They will provide data for d%temunlng eil-
vironmental needs and estﬂ,bllshlng ‘priorities, and for assessing the
Effeetlveness of programs to 1111};31‘:‘:?5 the environment. The dEVElGP- _
ment of such. mﬁlllti}rlllg systems 15 essentlal ti} eﬁ'echve envircm—
mental management. ST T TSN I o
~ 'There is- also a- neecl to develﬁp new knewledge thrﬂugh research
Wg need to lﬂlt}w far mgre, fcrr example abguﬁ tl“lE; effects af speczﬁc

in relatlcxn to env1rcnmental chtcrrs. The Eﬂvlrﬂnmeni‘al F‘rcntectlan ‘

':Agency should develgp an HltegfatEd research program- fun"lecl at’ Pal—

Jlution: egntral The (‘3::)11111:11 on EI].Vlrﬁl‘lmEnt‘Ll Quallty 111 EQIltlI’HlE; :




in cooperation with the Office of Science and Technology, to review
and coordinate our overall environmental research effort, as well as to
undertake its own environmental studies and research.

These actions represent important additions to the institutional,
procedural, and informational base for effective environmental man-
agement. They hold the promise of a real leap forward in the years
to come. At the same time, we must move ahead now in those areas
111 whmh we already possess the knowledge and capability for effec-

Recent Actions and Recamméndatiaﬂs

On February 10 of this year, I sent to the Congress a special mes-
sage on the environment. This presented a 37- -point action program,
with special emphasis on strengthenmg our fight against water and
air pollution.
In the field of water pc:llutmn, my major lecrlslatlve recommenda-
tions included :
—Authorization of $4 billion to cover the Federal share of a $10
billion program to Pravzde treatment facilities. '
—Establishment of an Environmental Flnfmcmg Authority to
help finance the State and local share of treatment plants.
—Reform of the method by 'Whlch funds are a.llccfmted under the
treatment grant programs.
(}Ieaﬂy strengthened enforcement auﬂmﬂty, mgludlng prc:-
visions for fines of up to $10,000 a day for violations.
Among my ma] or leglslatlve reccmmendatmns fc;tr the EDIleI‘Gl crf aalr
: pallutlcm were :’ g R : T

- —~More - strmﬁent Prncedules fc:r reducmﬂ* pﬂllutlﬂn :Emm nictar .

~ vehicles. LT . =
N —!Establlshment of natmnal air quallty standarﬂs

—Establishment - of natmnal em1ssmns standqrds fcr extremely-_

hazardous pt)llutants

—A. major strengthening _:crf enforcement pmeedums, 111{;111d111g L

o -*_-'extensmn af Federa.l ‘air rpollutmn control . authcprz.ty to - bc:th*_, S

g mcluded

o —Agpropi‘latmn in. 197 1- »ﬂfﬁthe fﬂll $327 11'11111:311 authnrlzeﬂ;-':f*-

i atmns and Pravzsmn for ﬁnes cf up} R

under the Land ancl Water Cfcnservatmn Fund t.(: prc:v1de addl— R RR

9.,

e




tional parks and recreation areas, with increased emphasis on
locating new recreation facilities in crowded urban areas.
—Establishment of new procedures to encourage and finance the
relocation of Federal facilities now occupying land that could
better be turned to public recreational use.
—Authorizing the transfer of surplus real property to State and
local governments for park and recreational purposes at Qubllc
benefit discounts of up to 100 percent. :

In addition, the message spelled out 14 separate measures I
was taking by administrative action or Executive Order. These in-
cluded such wide-ranging initiatives as launching an extensive Fed-
eral research and develnpment program in unccmventmnally powered,
lcw—pcﬂlutmn vehicles, requiring the development of comprehensive
river basin’ plans for water pollution control, re-directing research on.
solid waste management to place greater emphams on re-cycling and
re-ise, and the establishment of a Property Review Board to recom-
mend speclﬁe Federal prﬂpertles for conversion to recreatmnal use.

I again urge the Congress to act soon and favgrably on the legisla-
tive proposals (:.ﬂntalned in that message They are v1tal to our grow-
ing effort to pruteet and 1mpr0ve our envnanment :

I consider the recammendatlons in my . F ebzuary 10 message only
a begmnmggalthﬂugh an mlpﬂrtaﬂt one. I said at thg time that we
must do much more and that we would do : more as we. gamecl experl-
ence and kmj 'ledge Gur Admlmstratmn is l1v1ng up tD that com-

' mltmant : o
Prevmusly, on T ebruary 45 I had lssued an Execumve Drder dlrect= '

o Vlng a prgmpt clean-up cf alr and Water:pallgtmn e.a,used by Federal

C)n Aprll 15 I sent-,leglslatmn tc) théCcmgressﬁ that will, 1f enacted
- bﬂng to an end the dumplﬁgf Df 'dredge_d spmls into: the. :(};‘eat Lakes

__ C)n Mav 19 1 prapésed enax:trﬁent of. 79.7. épeehal tag on 1ead
i “—'addIEIVES 111 gasolme, to. encc:urage Indlistry tn PI‘QVI&B lc)w or non-




Prﬂposals, the anncmncemént Df adjnlnlstratlvg actlans, and the for-
warding to the Senate of two international conventions and amend-
ments to a third for ratification. The nations of the world must take
aggressive action to end the growing pollution of the oceans.

On May 23, I announced that the United States would propose a
new treaty placing the natural resources of the deep sea bed beyond
the 200 meter ﬂepth under intem&tiﬂnai régiﬂai;ii}n .

On June 11 T sent a message to the Congress requesting the enact-
ment of leglslatlan cancelling twenty Federal oil leases for off-shore
drilling which had been granted in 1968 in the Santa Barbara Chan-
nel and creating a Marine Sanctuary. ’

As I mentioned above, on July 9 I sent to the Congress a rearg&mza= :
tion plan to create a new Environmental Protection Agency. On the
saome date, I sent another reorganization Plan to consolidate Federal
marine resource management functions in a National Oceanic and
Atmospheric Administration, within the Department of Commerce.
This would provide better CQCII‘dlIlSLtIDII anci dlI‘EGtiDﬂ of our vital

DC‘-EE.II I‘ESQIII‘CE pragrams

Toward ‘A Lafizd | Usé P&Iic:y

Latgl", ou attentlgn as a pec)ple has rapeatedly and 1n51stently been
‘seized by urgent concerns and immediate crises: by the sudden blanket-
ing of cities or even whole regions with dense clouds of smog, for
example, or the dlsegvery of mercury pﬂllutlan in rivers. But as we
take the langer view, we find another. challenge 1aam1ng larg' : the
mountmg pressures crf Pepulatmn Bc:th tha size a,nd the dlstrlbutmn

ment and thﬁs tc the guahty Df our IIVES o >
Population ‘growth poses an urgent prcpblem Df glcpbal (1111‘131131@113.

If the T_Tnited ‘States is to have an effective voice in world Pupulatmn

polleles, it must. demnnstrate Wllllngness tc: iaee 1ts an pclpulatmn

o prablems at’ hcme_

"The" partmuia,r 1111pact. c)f a,ny glve.n level Df papulatmn grc:wthﬁ' '
‘ depends m largg measure on- pa.ttems of land use. Three quarters of

- our: pegple now liVB in urban areas, and if present trends’ continue
' 'mast. of them in the :Euture wﬂl llve in a few mammath rbazl concen- -
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trations. These concentrations put enormous pressure or. transporta-
tion, sanitation and other public services. They sometimes create de-
mands that exceed the resource capacity of the region, as in the case
of water supply. They can aggravate pollution, overcrowd recreation
facilities, limit open space, and make the restorative world of nature
ever more remote from everyday life. Yet we would be blind not to
recognize that for the most part the movement of people to the cities
has been the result neither of perversity nor oi happenstance, but
rather of natural human aspirations for the better jobs, schools, medi-
cal services, cultural opportunities and excitement that have tradi-
tionally been associated with urban life. '

If the aspirations which have drawn Americans to the cltjr in the
first instance and subsequently from the city core to the suburbs are
often proving illusory, the solution does not lie in seeking escape from
urban life. Our challenge is to find ways to promote the amenities of
life in the midst of urban development: in short, to make urban life
fulfilling rather than frustrating. Along with the essentials of jobs
and housing, we must also provide open spaces and outdoor recreation
ﬁpPDrtunltles, maintain acceptable levels of air and water quality,
reduce noise and litter, and develop cltyseapes that clehght the eye and
uplift the spirit.

By the same token, it is essential that we also make rural life 1fself
more attractive, thus angﬁura(fmg orderly growth 4in rural areas. The
creation of greater economic, social, cultural, and recreational oppor-
tunities in rural parts of the country will lead to the strengthening of
small cities and towns, contributing to the establishment of new growth
centers in the nation’s heartland region.

Throughout the nation there is a c;rltlcal ileeqi :Et)r more Effectlve land
use planning, and for batter controls over use of the land anﬂ the liv-
ing systems that. dePend on it.: Thr@ughcmt our lustgry, our greatest
_resource has been our land—forests and. plams, mountains and’ marsh-
lands, rivers and la.kes Dur land hs.s sustﬂ.meci us.. It has given us a.
love of freedom, a sense of security, and c:.c)urage to. test. the unlgmwn.

We have treated our: land as-if 1t were a- hmltless resource, Tradi- -
tmnally, Amern:ans havg felt that what they do with their own land

is their own busmess This attitude- has been a natural aﬂtgrnwt}l of the

pioneer sp;mt ngay, we are cc:m'lr;g to reahze that our land is finite,
while our Pﬂpulﬂtlﬁll is grcnﬂngi The uses to which our gme.ratlnn pﬁﬁs
‘the land can either ezpanﬂ or. Severely hmllt. the choices our eiluldre.n'
‘will have. The t-ZIIIlE has come when we must: accept the idea.’ that none of

S "is has a rlght to abuse the land and tha,t c:n the ct}ntrary saclety as a' o |




whole has a legitimate 111terest in proper land use. There is a national

interest in effective land use planning all across the nation.
I believe that the problems of urbanization which I have described,

of resource management, and of land and water use generally can only
be met by comprehensive appraaches which take into account the
widest range of social, economic, and ecological concerns. I believe we
.must work toward develc}pment. of a National Land Use Policy to be
“ garried out by an effective partnership of Federal, State and local
governments together, and, where apprcrprlate, Wlth new regional

1nst1t11tmﬁ:-11 arrangements.

Recycling of Wizsfes

The prospect of increasing population density adds urgency to the
need for greater emphasis on recycling of ‘“waste” products. More
people’ means gre*zter consumption—and thus more rapid depleth:)ns
of scarce natural resources; greater consumption means more “waste”

~ to dispose of—whether in the form of solid wastes, or of the Pﬁllut"tllts
that foul our air and water. : : : -

Yet much of this waste is umlecessary Fssentlally, Wﬂste is a 111111’1*111 :
invention: Natural systems are generally ‘“closed” systems. Energy
is. transformed into: 'ﬁeggtaﬁlﬂn, vegetation into: anlmal hfe, and the
latter returns to the air and soil to be recycied once again.. Man, on
the other hand, has develaped & pe.n” systemss—enﬂlng all t{lﬂ c:ften

inan open sewer or an open dumP
" We can no longer: a.ﬁ'crd the. lndlscrlmlnate. waste Gf 0111' Ilfn.tural

res:;mrces 11%1’[;1‘131‘ shcmld ‘we. accgpt as. mevltable the mcmntlnﬁ“cc:sts“ L
Gf waste rema’val We must. mqve 111¢rea51ngly tGWfi.rcl c.]ﬂsed“ V'ystems R




cﬂmmitment Df young peaple to the taslci The jc’b E:f buildiﬁg a 'better

siasm a.nd commitment of our entire E‘D{}léﬁy Citlzen Qrganmatléns havg
been in the forefront of action to support strengthened environmental
programs. The Citizens Advisory Committee on Environmental Qual-
ity, under the chairmanship of Laurance S. Rockefeller, has provided
an important link between the Federal GﬂV’“‘I‘IlIIlEllt’S effort and this
broad-ranging citizen activity. '

Similarly, the active participation of the business cﬁmmmit.y is
essential. The government’s regulation and enforcement activities will
continue to be strengthened. Performance standards must be upgraded
as rapidly as feasible. But regulation cannot do the whole job. For-
ward-looking initiatives by business itself are also vital—in research,
in the development of new products and processes, in cﬂntmmng am:l
increased investment in pollution abatement equipment.

On the international fr ont, the level of environmental concern and
action has been rapidly rising. Many of our most pressing environ-
mental problems know no political boundaries. Environmental moni-
tormg and pollution of the seas are examples’ of majﬁr needs that re-
quire international cooperation, and that also provide an Gppta-tunmy
for the world’s nations to work: together for their commofi Beénefit.

In dealing with the environment we must learn not how to master -
‘nature but hcw to. master Durselves, our. 1nst1t11tmns -and. our teeh—f ,

nology. We must achleve a new awareness of our delnendence on our

sur:oundmgs and on' the natural systems which’ support all life, but

~awareness must be coupled: with a full realzzatmn of our enormous
) capablllty_ tq alter thesé‘fi: surrcundlngs ‘Nowhe is_ this: caPablllty‘i .




~The newly 1y aﬁaused concern With our .ua‘*"ral %1171rﬁnmel‘1t Emb aces
urgency They knt}w that it 1111?{111?&5 ncxt cpnly our own lives now but.
the future of mankind. For their parents, it has a special poignancy—
because ours is the first generation to feel the pangs of concern for the
environmental legacy we leave to our children.

At the heart of this concern for the environment lies our concern
for the human condition : for the welfare of man himself, now and in
the future. As we ook ahead to the end of this new decade of height-
ened environmental awareness, therefore, we should set ourselves a
higher goal than merely remedying the fi amage wrought in decades
past. We should strive for an environment that not only sustains life
but enriches life, harmonizing the works of man ancl naturs For the

greater good of all. , o

Tar Werre House, August 1970.
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EXECUTIVE OFFICE OF THE PRESIDENT

COUNCIL ON ENVIRONMENTAL QUALITY
722 JACKSON PLACE. N. W.
WASHINGTON, D. C. 20006

Augusi; 3, 1970

LETTER OF TRANSMITTAL

THE PRESIDENT:

~ Sir: The Council on Environmental Quality herewith
submits its first Annual Environmental Quality Report,
August 1970, in accordance with Section 201 of the
National Environmental Policy Act of 1969.

. Re spectfully .

Russell E. Train
- Chairman .
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HEN President Nixzon, as his ﬁrsb official act of the Dew

decade, 51gned the National Environmental Pc:llc.y Act,
he declared that improving the quality of the environment is a major
goal for the Nation and that, “unless we move on it oW, We will Imt
have an appcxrtunlty to do it later.”

‘The new Act, which estallished the C‘ouncﬂ on Enﬁmmnental Qua.l-
ity in the Executive Office of the President, included the provision
that the President shall transmit to the Caﬂgress annually an Envi-
ronmental Quahty Bapc:rt setting forth the status and condition of the
Nation’s environment. C&ccﬂrdmg to sectior- 201 of the act (Publlc-'
Law 91=190) the. report shall tra,ce cur; - swmnmantal trends

. and the adequacy of natural resaurces to fu 1 man: and econoric

__._mmmplete a;nd yneven in. Sme Ies

- needs. Tt shall review programs : ‘and activities of Federal, State, and
 local governments and of nongovernment entities or mdmdua.ls, de-
~ tailing the effects on ‘thé environment. And it shall suggest Wa.ys of
remedying the deficiencies of emstmg pmgrams and activities,
‘With less than' one-quarter of the year available in which to pre-

pare this first an.nual Teport, and with insufficient enﬂranmental

’qualltv mdmatorg or systems by Whlﬂ]l to monitor the environment
~with any degrae of accuracy, the Council has undertaken to bring
together a descnptmn nf enﬂmnmental pmblams a,nd issues fa,cmg—. N

~ the Nation, - o
| Wb;la this repgrt 15 mde rangmg, the Cmmc]l rea,hzea that 1t. is : i

s Mast lmpoﬁant 1:115 lack of: -




measurement tools prevents an assessment at this time of the status
and trends of the major environmental classes of the Nation. The
Gaun-:il has EEETL abie to give 1itﬂe or no dgtailed a.ttéﬁt;itm ta subj ect

mdustry and has had an 1rmdequate Qppartunlty tt:; analyze and rgpﬂrt
on areas such as the supply of natural resources. The Council expects
to correct such major deficiencies in subsequent reports.

In preparing this report, the Council has also kept in mind the find-
ings of Congress in the Environmental Quality ImPrDvement Act of
1970 (Public Law 91-224) : “that man has caused changes in the envi-
ronment; that many of these changes may affect the relationship be-
tween man and his environment; and that population increases and
urban concentration contribute directly to pollution and the degrada-
tion of our environment.” That act authorized the establishment of
an Office of Environmental Quality which provides additional pro-
fessional and administrative staff for and is meshed with the Council
on Environmental Quality, so that the President has one advisory
voice on environmental Pohcy The added personnel assist in prepar-
ing the annual report, assessing all other Federal programs that affect
the environment, and 1mplgmentmg vther requlremezlts of Public La;ws

91-190 and 91-224. o

Much can be done now to Enhance environmental quality, and this o

first annual report includes a number of speciﬁc S!iggestlﬂlls for action.
Fﬁr the. more dlsta.nt futurg, hﬂ\i ev*ar, env1rc111ment&l lmpmvement
researeh and measurement. Also nee&ed 111 be reﬁnngRts in. Predm— ,
tions, setting of priorities, develnpment of. comprehens1ve pcrllcles and
strategies, and strengthening of institutions at all levels of govern-
ment. Responsibility for enhanclng the env1rﬂnment cannot’ be thrust

on any one level of gcvemlment or even on gcvernment alone. Every '
citizen shares in it. Federal leadershlp, however, will necessarlly be a
major 1nﬂuezy;e on the BﬁEthVEIIESS af f.he Qverall natmnai envman—, -
mental eﬂ’czt. S SRR S SEEE. S :

- The opening chapter Gf the. repart deals wﬂ:h the ﬂ'l:‘t:Wlng aware-
ness and unﬂerstandlng by the American ]“"‘GDPIE of the nature of the
threat to the envlrcnme.nt and the. 1nterrelat1cm2hlp of environmental
problems. Pollution is one of t.he most obvious dangers. But the Prob-
lems are much broader. They encompass control of land use, the
egpansmn of popﬂlatmn and waste of resources. The causes of. many
of our envnﬂnme;ltal probl&ms resﬁ Wlth the iaﬂure Df our prlc.e



‘structure to take full account of environmental degradation, our values
and our urge for greater mobility. , :
The eﬁ'ects sources, and c(:sts c:f various :Earms Df pc:lluﬁmn, and

from salld wastes, Pestlcldes radlatmn and noise. 'I‘he pressura% on
the environment are then discussed in a chapter on population, eco-
nomic growth, and resources. In the next chapter, the problem of land
use is approached through analysis of its components—urban, subur-
ban, rural, coastal, and natural regions, and the Federal programs that
affect them. The chapter on international cooperation discusses envi-
ronmental problems which do not stop at national frontiers, and the
tools for international action. The growing involvement of citi-
zens in environmental affairs, as individuals and through organiza-
tions, is followed by a review of the progress in environmental educa-
tion. The concluding chapter discusses the need - for better, stronger
institutions, improved measurement of the environment, -and the need
for ccnmgrehenave policies and strategles Like any first step, this first
“annual report is only a beginning. _




“-young. Enwmnm;ntal pmblems,

Unﬁlerdfdnclgng- o

gnmranmenfﬂi raéénvm

Y ISTORIANS mf one cla,y call 197 0 the yga.r ﬂf tha environ-
| _Li L ment. They may not be able to say that 1970 actually&_f |

marked a 51gmﬁeant ch&nge for the better in thg quallty of life; inthe = .
polluting and the fouling of the land, the water, and the air; orin =
health, Wc}rkmg mndltmns, and recreatmnal appm‘tumty Indeed thev‘lf;_g o

are almcist certain to-see evidence {}f Warsem:lg envlranmental cﬁzldlé

_tmns in many pa,rts of the country.

© Yet 1976 marks the begmmng crf a new emp:_:,aas on. the envlmn-!."f,
ment—a turnmg pamt 8. year: When the qualrty of- lle has bac:nme EEIn

f.imc;re than a- phrase; environment and po]lutmn havg beccrma every- =
| ds,y words; and ecology ’has become. ahaﬂsl; a rellgmn to some of the

_threshald __f;f natlpna,l pr@mlnence ‘8

ua,lf-% ha.ve ]gmed tlle attack i e i AT
“ No one can say fﬂr sure: ]usb hgw or Wh} the envzmnme.n burs mta

"?standlnggffﬂr many years on-the =~
‘are now at’ the center of mation- =~

‘has been launched
i aﬂdﬂldlﬂaE ”

" national ‘prominence in- 1970." Certainly: national - concern. had._ een -
mﬂuntmg for a lgng tlmg, and thg tempo has 111(:1‘%353& grea.tly in thg;_gﬁ; .

o :" lasl; dacade




Early environmentalists—Henry David Thoreau, George Perkins

Marsh, John Muir, Gifford Pinchot, Theodore Roosevelt, Aldo Leo-
pold—and a legion of dedicated citizens contributed to the rise in
awareness. In its early days, the conservation movement aimed pri-
marlly at stemming the exploitation of natural resources and preserv-
ing wildlife and important natural areas. By the 1950’s, Federal air
and water pollution laws had been enacted, and the pace of environ-
- mental legislation quickened dramatlcally in the decade of the 1960’s.
Now the conservation movement has broadened to embrace concern for
the totality of man’s environment, facusmg on pallutmn, papulatmn,
ecology, and the urban environment. =

The Publlc has begun ‘tcp reallze the 1nterrelatmnsh1p cnf all llvlng
oil 59111 in early 1969 shnwed an entlre nat.mn hc:w one fmcldent could
temporarily blight a large area. Since then, each environmental i issue—
the jetport project near Everglades- National Park, the proposed pipe- -
line across the Alaskan wildérness, the worsening blight of Lake Erie,
the pollﬂted beaches off New York and other cities, smog in mile-high
: Dénvexg lead in gasoline, phosphates in detergents, and DDT—flashed
the sign to Americans that the problems are everywhere and affect
~ everyone. Millions of citizens have come to realize that the inter- -
~ dependent web of llfe—man, anlmals, Plants, ear‘th, a,lr? W’ﬂtgr, and |

'sunllghtztﬁuches everyone. - L :

- A deteriorating enwranment ‘has- awakgned a llvely curmsmy in
Amerma,ns abcrut ezaet:] - What is rneant by 5,11 eccssysterﬂ & bmms, 'Dr,f -

eurrent ccnchtmn of the envlrﬂnmént Thls rep 1t attempts tn answar "
~ some of t.hese questmns = S e : ,

Egalegy is the science ﬂf the 1111:1‘11:;115 web c;f relatmnshlps bet.ween;' R

* living organisms and their living and nonliving surrqunclmgs ‘These

rmtgrdepe-ndant Ilvlncr and ncxnhﬂng parts make up’' ecos JS!?W
Fﬂrests., lakes fmd est.uarles arg ex1mples Larger ecﬂsystems m: cam= o




Arctic tundra, prairie gr*lsslands and the desert are ezamples‘ The
earth, its surrounding envelﬂpe of life-giving water and air, and
‘all its living things comprise the diosphere. Finally, man’s total envi-
ronmental system includes not only the biosphere but also his inter-
actions with his natural and manmade surroundings.

Changes in ecosystems occur continuously. Myriad interactions take
place at every moment of the day as plants and animals respond to
variations in their Surrﬂundlngs and to each other. Evolution has
produced for each species, including man, a genetic composition-that
limits how far that species can go in adjusting to sudden changes in
its surroundings. But within these limits the several thousand species
in an ecosystem, or for that matter, the millions in the. bmsphe.re,
cantmm:usly ad]ust t.c: G‘Iit-SldE Sﬁlmﬂh SlI’LEE 111teractmns are so numer-
of an ec@system are hkely tc: be felt. and cgmpensated for eventually
throughout the system. -~ - - R R R e
‘ Dramatlg gzamples of change can be seen Where man has a]tered the
course of nature. It is vividly . ev1de:r1t in his well-intentioned but poorly
thought out tampering with river and lake. ecﬂsystems The Aswan.
Dam was primarily built to . generate electric power. It p:aducecl
power, but it also reduced the fish population in the Mediterranean,
increased the numbers of disease-bearing aquatlc snaﬂs, and markedly
IQWEred t}ie fertlhty Qf tl‘lE ]}Tﬂe ’Valley
nlﬁcantly t.c: the economic grawth c::f the (}rea.t Lakes recrmn, Yet it
has done so at a high and largely unforeseen cost to the. env1ronmént.

“The completion of the Welland Canal let the predatcry sea lamprey o
“into the Great Lakes. Trﬂut. which 11514:1 been the backbcme caf the lakes® - -

fishing industry,- suffered. grea.tly from the’ hmpray invasion. Ey the
mid-1950’s the trout and. some other large cammercml Preciatary fish

were nearly eztlnct.._ And - with their ' near" eztlnctmn, ‘smaller. ﬁsh, .

especially the alewife, narmftlly kePt. under: ec:ntrﬁl by these preditars, -

‘proliferated. The aggressive alewife d&mlnated the food' supgly and

-~ greatly reduced ‘the: 11umbgrs of small re.maln;ng natlve fish, such as.

the lake herrlng The alewife: be.game SO numerous, in fac:t that on oc- o

' casion great numbers dmd' 'aﬁacl t.hg dead ﬁsh aigng the share caused a
'ma]crr public nuisance. LT e T T et
. - Man a.tte.mpted to- restcre the ecc;hgical balar;ge by 1nst1tut1rlg sea _
~lamprey control in ‘the 1950’s and 1960’s- and by. stocking ‘the lakes -
~ with coho salmon Eeglnnulg in: 1965§ta replace the lost natlve preda-
B »tc:ry ﬁs’h Feedmg on: the. abundant alewﬁe the salmc;n mult1plle(‘l -




rapidly and by 1969 had become important both as a commercial and
sport resource. Some of the salmon, however, were contaminated by
excessive concentrations of DDT and were trken off the commercial
market.

The lesson is not that such activities as the St. Lawrence Seaway
must be halted, but that the consequences of construction must be
carefully studied in advance of construction. Planners and managers
must begin to appreciate the enormous interrelated complexity of
environmental systems, weigh the tradeoffs of potential environmental
harm against the benefits of construction, look at alternatives, and
incorporate environmental safemards into the basic design of new
developments.

The stability .of a partmu]ar Ecﬁsystem ﬂepends on its diversity
The more interdependencies in an ecosystem, the greater the chances
that it will be able to compensate for changes imposed. upon it. A com-
plex tropical forest with a rich mosaic of interdependencies possesses
much more stability than the limited plant and animal life found on
the Arctic tundra, where instability triggers frequent, violent fiuctua-
tions in some animal populations, such as lemmings and foxes. The
least sta.ble systems are the single crops—called monocultures—created
by man. A cornfield or lawn has little natural stabﬂlty If they are
not constantly and carefully cultivated, they will not remain corn-
fields or lawns but will soon ’b;g overgrown with a Wlde varlety Df
hardier plants constituting a more stable ecosystem.. -

The chemlcal elernants that mak& up llvlng Systems alsa clepend on

vermty is essentlal :Ec)r the cantlnued fun(;tmnlng of t.he cycle by Whlch_ ,

atmospheric nitrogen is made available to allow. life to exist. This

cycle depends on a wide variety of organisms, 1ncludlng SDll bacteria

and fungl which are often destroyed- by persistent pest;clcl_es in the

Eml B I PTEEREE S PR S R A
_TYPES OF PROBLEMS
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ous sign of environmental deterioration. Pollution occurs when
materials accumulate where they are not wanted. Overburdened natural
processes cannot quickly adjust to the heavy load of materials which
man, or sometimes nature, adds to them. Pollution threatens natural
systems, human health, and esthetic sensibilities; it often represents
valuable resources out of place. DDT, for instance, is a valuable weapon
in combating malaria. But DDT, when out of place—for example in
lakes and streams—concentrates in fish, other Wlldllfe, ancl the smaller
living things on which they depend. ST =

Historically, man has assumed that the land, wa.ter a,:mi air around
him would abscorb his waste products. The ocean, the ¢ bmqsphere, and
even the earth were viewed as receptacles of inﬁnlte capacity. It is
clear now that man may be" exge.edlng nat.ure s capaslty to assu‘nllate
his wastes. :

Most. pollutants eventually deeampose and dlﬂ’use ﬂlraughﬁﬁt. thef |
environment. When organic substances are discarded, they are attacked
by bacteria and decompose through oxidation. They simply rot. How-
ever, some synthetic products of our advanced techiléing? resist natural
decomposition. Pla%tms, some cans and bottles, and various persistent
pestltzldes fall into this (}a,tegﬂry Many of th%se ma‘t&rlals are t@mc,
PQSLTLg a serious health danger. - _

‘Some pijllutants, which may be thlnly spread t}lroughgut the en-
VlI‘QII]IlEI‘lt ten(l to reconcentrate in natural food chains. Pestmldes tencl
to - dlﬁ'usa in ocean water. The physical effects of 1 pcmnci of a well-
mlsefi pesticide in 10 bﬂllt}l‘l pounds of water may seem negllglbls But

many sea 13111‘11&15 filter cmt particular klﬂds of chemical: cgmpaunds,'_ -

' lnclud;l.ng pest.mides, ancl c.c:llec:t them in: certain parts of their bodies
at concentrations far Tugher than in the. Water in which ﬁhey live. Algae
- may mncentrate. Scxmr.;. cﬂmpnnent of a PESth-ld& Whmh is then con-

centrated further in‘the fish “that eat: the algae. In turn, still furthe-r =

concentrations may occur in the birds t.hat. eat the fish. When the ac-

cumulatmn c:f the toxic substanees reachas a hlgh encnugh ]EVE-I it may
kill the organism dlrectly or interfere with its reprc:ductm;l ,A well-
g ]{nnwn egampie of such: accumuhtmn oceurred in 1957 at Clear La]{eg -

' Cl'allf "DDD: (sum.lar tG IJI}T) was. d:ffuse.d thrcrugh the water in a

' cmlcentratmn of only 0.02 parts per ‘million. The lake’s plant and. anl—'

mal ‘organisms, hawever had stored re&udues of T)EI) at b parts per

~ miltion—250 times greater than the concentration in’ the ‘water itself.

-~ Fish, which consumed ]arge quantlt.les of these. small c:rganlsms? ac-.
- eunmlated i)ii)]:l cmieentratmns in theu- bady tlssues Df over g OOD parts S




per million. And there was heavy mortality among grebes which fed
on the fish. '

Radioactive fallout from the uir also concentrates through food
chains. Arctic lichens do not take in food thrcmgh their roots but in-
stead absorb their mineral nutrition from dust in the air. Radioactive
fallout tends therefore to collect in the lichens and is further con-
centrated by grazing caribou, which eat huge quantities of lichen.
Caribou meat 'is & major part of the Eskimo’s diet. Although recon-
centration of radioactive fallout at low levels has not been proved
damaging to health, the effects of long-term, low-level gxpnsure to
radioactive p@llut'i,nts are still not well Imcﬁvm

Water pollution is a problem thrnughﬁut the country, but is mﬂst
acute 111 dgnsely settle.cl or 111&1151:1-1:11 secﬁmns Drganlt:, wastes fram

and brn]sen (ican by organisms in the Water Buﬁ in ﬂle Plgcass,-

oxygen in the river is used up. Nutrients from cities, industries; and

farms nourish algae, ’Whlch also use up oxygen ‘when th%y dle and
decompose. And when ﬂxygerl is taken from the water, the river
“dies.” The oxygen is gone, the game fish dlssg,ppear, plant grawth
rots, and the stench _czf decay reaches. for miles. ,
Air pollution is now a problem in all parts of the Unlted States and .
in all industrialized: nations. It has been well known for some time to
Los Angeles readents anti visitors who have Icmg felt the effect nf_‘
highly visible and irritating smog from automobile exhaust. Now Los
Azigeles"s local problem is becc&m1ng a regional problem, because
noxious air pallut.mn generated in the.Los Angeles Basin has spread
beyond the mEtrﬁPﬂlltall area. This same . Prablem, which seemed
muqila tr; Las Angeles in tha 195()’3 1s taclay canunﬁn t.tj ma]ar cltles

air P‘D]lutlan t.hat piague ﬁhe Tjniteid States especlally 1ts Eltlﬁﬁ. S

, Lmzd Use o

TJ’rban la,nd misuse is gne of taday’s mﬂst savere enﬂranmental prcrbs :
. ‘1lems. The character of our-urban areas Gha.nges rapldly 0o1d buildings

and- ne.lghbtjrhmds are razed and: replaced by Stmctures deslgned with - -

little or no. eye for their ﬁt-ness to the conmiunlty’s needs. A ]umblg of

saburban develcpunents Spra.WIs over thg landscaPe Furthgrmare lives -

and property are enclange.red when real estate ﬂeVEIDPIﬁEIltS are bullt o
~on ﬂﬂﬁﬂ plalns or carved G]J't alnng unstable. slcrpes R
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Unlimited access to wilderness areas may transform such areas into
simply another extension of our urban, industrialized civilization. The
unending summer flow of automobiles into Yosemite Nationil Park has
changed one of nature’s great wilderness areas into a crowded gather-
ing place of lessened value to its visitors. The worldwide boom in
tourism, teamed with rapid and cheap transpertatmn, threa,tens the
very values upon which tourist attraction is based.

The proposed jetport west of Miami and north of the Everglades
National Park raised a dramatic land use problem. The ]etpc:rt to-
gether with associated tra,nspcrrtatmn corridors, 1111133:115& a unique
ecological preserve. Planners for the jetport had considered density
of pc:pulatmn, regional transpc:rtatmn needs, and a host of other re- o
lated variables. But they gave slight gc}ns.ideratlan to the wildlife and
recreational resources of the Everglades. The ]etpart ct:mld ‘have
spawned a booming residential, commercial, and industrial EDHLPIBE ,
which would have diminished water qua,llty and without question
drastically altered the natural water cycle of Southern Florida. This
in turn would have endangered all aquatic species and wildlife within

1ge
the park and beyond.
Ni’:ii&?ﬁ_l ‘Resources
Natural resource depletion is a pﬁrtimﬂaféni%iiﬁ:imeﬁéai emicemftk a

_ hlfrhly tgchncklcgma.l sae.iet‘.y Whl(:h depends 111::{;11 resources fctr Energjf, |

1‘3.;()111‘&‘53 themselves._ : . , Sl L
A classm case was the F edera}. G‘rg Ernment’s de-clsmn t-fll pe.rmzt 311_
drilling in (Eallférnla. s Santa Barbara Ghﬂllllel There, primary value

was plg.rsed on- develﬂpment. of the oil resources. 'I‘l:‘;e enmmercml rec- |
reational, esthetlc, and: eeﬂlnglcal values, which also- are: 11]‘1]:_)@1‘15&11"? e

to the residents of San!;a Barbara ‘and to ‘the Nation;* ‘were Jargely
1grmred The Pres;dent recgntb prnpase.ﬂ to: the Ccngress that the
-~ Federal G—av&mm&nﬁ ‘cancel the 20 ‘Federal leases seaward from' thg":,
- State sanctuary e,xtendlng 16 mlles almlg the S*L:nta Barbara Channel .
1‘]113 is-where the blowout erupted in.J aﬁuary 1969 spreadlng a coat

‘of oil across huﬁdreds of square miles: includ ding: “t.he. saﬁctuarv.‘ This:

ae...mn 1llustratgs a cﬂmmltment to use ﬁﬁ'shﬁre lam‘is 111 a ba.lam:eci and o




.- CAUSES OF PROBLEMS

Environmental problems seldom stem from simple causes. Rather
they wusually rise out of the 111terplay of many cﬁntrlbutlng

circumstances.

Many 1nd1v1dua.ls cite Selﬁsh Praﬁt seekers for Env1r0nmer1tal degra.a
dation, rather than laylng much of the blame—where it belang%ta
misplaced incentives in the economic system. Prﬂgresg in environ-
mental Problems is 1111903311313 without a.clearer understandlng of how
the economic system works in the env1rmlment and what alternatives
are available tcr t.ake away the ma.ny rnadblac.ks tc: Envlrﬁmnental
“quality.” '

Our price system fa.lls to take 1111:4:1- acmunt the env;rcn,menta]
damage theat the ‘polluter inflicts on' others. Econcpmlsts ‘call these
damagesa—whmh ‘are very real—“gxternal saglal t:.osts They Te-

free . l‘ESDﬂI‘EB fi:br Waste CilSPGSiLl whﬂe chers pay the c.ost. 111 ‘con-

‘taminated air or water. If there were a way to make the price struc-

ture shciulder these external casts—taglng the firm rf::r the a,mcmnt. of

discharge, for instance—then the price for the goods and services pro-

| dilceci wc:uld reﬂe&t these ccnsts.f Ealhng this, g&aﬂs WhDEE produet.mn o

ii:ure The prcr _ ;;T,:
ffthat leans ; 6. .to ra

| '—'111‘1:311 rural frnlge‘ Ry




Values

American have placed a high priority on convenience and consumer
goods. In recent times they have learned to value the convenience
and comfort of modern housing, transportation, communication,
and recreation above clean earth, sky, and water. A majority, like
a prodigal son, have been willing to consume vast amounts of re-
sources and energy, failing to understand how their’ way of life may
choke off open space, forests, clean alr, and clear water. It is only re-
cently that the public has become conscious of some of the conflicts be-
tween convenience and a deteriorating environment.

In the early days of westward expansion, a period in which many
national values were shaped, choices did not seem necessary. The for-
ests, minerals, rivers, lakes, fish, and wildlife of the continent seemed
mexhau‘stlble. Today choices Easecl on values must be made at every
turn. Values can be ga;ugecl to some degree by the costs that the Nation
is collectively willing to incur to protect them. Some of the costs
of environmental 1mprave.ments can be paid with local, State, and
Federal tax money. But paying taxes and falling back on government
programs is not enough. Pesnple may ultimately have to fcxrgn some
conveniences and pay higher prices for some goods and services.

Population

lmpact ﬂrf pDPulatlan a.nd 1t.s dlgtﬂbutmn on t-he:lr environment. The
concept that population PI%S’LIYEE are a threat to thg Nation’s well-
being and to its environment is difficult to grasp in a country which,
during its formative ‘decades,’ had an ever :ecedlng ‘western frontier.
That frontier ended at the Paclﬁc many years ago. And it is at the
western end of ﬂle frontier that some of the m&st serious prablems
r::f pt}pulat‘.mn growth gmerga most clearly.

" California continues to lure large numbers of A;nerlcans from all
over the country, in large part because Qi its chmate and its beauty :
But as the people come, the pressures af Pnpulatmn mount. Smﬁg,
sptawl erosion, loss of beagh&s, the scarring of beautiful areas, and
‘the congestion of endless miles of freeways have caused thoughtful
Californians to consider st&;mng the continued uncontrolled devel-
opmepf of their State. When the Gavernar s Conference on: Califor-
nia’s Ghang;ng Enﬂra:nment met last fa.ll it - agread that. there was
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-lation in urban area

now a need “to deemphasize growth as a social goal and, rather, to en-

courage development within an ideal and quality environment.”
The magnitude of the press of population, although significant,

111113{; be put in perspec;tive This i&, a vast ct:}untly, ancl itS ]}Eﬁﬁe,ﬁtiﬂ 'fDr

11_: ‘has not yet been reachecl_ More trﬂublesgmg, prulatmn CQILtI‘Gl
strikes at deeply held religious values and at the preference of some
Americans for large families.

Population density outside metropolitan areas is not high. There is a
desire—indeed an almost 1i1ev1tqble, campulsmn tr; concentrate popu-
| and Great Lakes
regions. If the trend cantinue,s, 70 to 80 percent of all Americans
will be concentrated in five large urban complexes by the year 2000.
The pressures that cause environmental problems that the Nation now
confronts—water and air pollution and inefficient land use—will only
increase.

Population growth threatens the Nation’s store of natural resources.
Currently the United States, with about 6 percent of the world’s
population, uses more than 40 percent of the world’s scarce or non-
replaceable resources and a like ratio of its energy output. Assum-
ing a fixed or nearly fixed resource bas ontinued population growth
embodies profound implications for the United States and for the
world.

Technology

The major environmental problems of today began with the In-
dustrial Revolution. Belching smoke from . factory stacks and the
dumping of raw industrial wastes into rivers became the readily iden-
tified, but generally ignored hallmarks of “pragress” and production.
They are no longer ignored, but the extraordinary growth of the
Amerlc.an ecnnﬂmy ccntlnues to Dutpace tlle Eﬁﬂrts to deal Wlth its

The grﬁwth of the ecﬂnnmy has been ma,rked not just by greater
production but also by an accelerating pace of téchm:rlagmal innova-
tion. This ‘innovation, although it has provided new solutions to
environmental prc:blems, has also created a vast range of new prob-
lems. New chemicals; new uses for metals, new. means of ‘transporta-

- tion, novel consumer goods, new medical techn;ques, and new 1114:11151;1‘13.1
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processes all represent potential hazards to man and his surroundings.
The pace of technological innovation has exceeded our scientific and
regulatory ability to control its injurious side effects. The environ-
mental problems of the future will increasingly spring from the
wonders of 20th-century technology. In the future, technology assess-
ment must be used to understand the direct and secondary impacts of

technological innovation.

Mobility

The extraordinary, growing mobility of the American people con-
stitutes another profound threat to the environment—in at least three
major ways. The physical movement of pecple crowds in on metro-
politan centers and into recreation areas, parks, and wild areas. Mobil-
ity permits people to live long distances from their places of employ-
ment, stimulating ever greater urban and suburban sprawl. The
machmes of this mcblhtyspartlcula,rly automobiles and aircraft—
themselves generate noise, air pollution, highways, and airports—all

in their way affecting t:h% environment.

The automobile ireed Americans from the central city and launched
the flight to the suburbs. As a consequence, thousands of acres of
undeveloped land fall prey zach year to the bulldozer. More single-
family, detached homes shoulder out the open spaces. Many of these
developments are drab in design and wasteful of land. They denude
the metropolitan area of trees and thus affect climate; they cause ero-
sion, muddy rivers, and increase the cost of public services.

Limitations of Government Units

Most government agencies charged with solving environmental prob-
lems were not originally deagned to deal with the severe tasks
they now face. And their focus is often too narrow to cope with the
broad environmental prnblems that cut across many jurisdictions.
Agencies dealing with water pollution, for example, typically do not
have jurisdiction over the geographic problem area—the watersheds.
Control is split instead among sewerage districts, municipalities, and a
multitude of other local institutions. To attack water pollution effec-
tively may requlre ‘estab]) Ishmg new river basin ‘authorities or state-
wide basin agencies with the pnwer to f‘QﬂStI‘llC:t ﬂperate and assess
for treatment facilities. '




Public decisions, like private decisions, suffer from the inadequate
balancing of short-run economic choices against long-term environ-
mental protection. There is a nearly irresistible pressure on local
governments to develop land in order to increase jobs and extend the
tax base—even if the land is valuable open space or an irreplaceable
marsh. The problem is amplified by the proliferation of agencies, all
eempeting nerrewly, Witheut; eensideretien ef bree.der enci eften

tewn upstream mey ereate Pellutmn and loss of rs:e:eatmn in a town
downstream.

Information Gap

Sometimes people persist in actions which cause environmental
damage because they do not know that they are causing it. Construc-
tion of dams, extensive paving of land surfaces, and filling of estuaries
for industrial development have in many cases been carried out with
incomplete or wrong information about the extent of the impact on the
environment. Furthermore, change in the environment has often been

slew a.nd e;eeedmgly diﬂ:ieult te deteet even thcmgh p1ecemeal chenges
tjfpes of PESthldES mereury pellutlen, and the use ef dangereus Sub-
stances such as asbestos occurred without advance recognition of their
potential for harm.

EFFECTS OF PROBLEMS

Health

The impact of environmental determretmn on heelt.h is subtle, eiten
becoming apparen nt only after the lapse of many years. The speed of
ehange jn a rapldly elterlng teehnelegleal Seelety nd the ee;*;plex

te.mty abeut whet enwrenmental ehanges de te human well bemg
Nevertheless, it is eleer that teday s environment has a large end .
adverse impact on the physical end emc:tlenal heelth of an. 1ne1‘easlng
number of Americans. ' Ly AR

Alr Pellutmn hee been studled elesely ever the Pest 10 yeers, ilﬁd 1ts
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These two diseases are major causes of chronic disability, lost work-
days, and mortality in industrial nations. Estimates of deaths attribu-
tabie tc: brﬁnchitis anﬂ emPhysema are beset With déubts abgut'calise,

{331(1‘1.1;1359 and carbﬁn mﬁnmmde in the air is rellted to IlGSpltal ad-
mission rates and length of stay for respiratory and circulatory cases.
Whether the accumulation of radiocactive fallout in body tissues
will ga"entually produce casualties cannot be predicted now, but close
surveillance is needed. Nor has a direct correlation between factors
in the urban environment and major malignancies of the digestive,
respiratory, and urinary tracts been established. But the frequency of.
these diseases is much higher in cities than in nonurban environments.

Esthetics

The impact of the destruction of the environment on man’s percep-
tions and aspirations cannot be measured. Yet today citizens are seek-
ing better envircnmgnts, not only to escape pollution an nd deterioration
but to find their place in the larger community of life. It is clear that
few prefer crmvﬂlng, ‘noise, fumes, and foul water to esthetmallv
pleasing surroundings. C)b] ections tuday to offensive s1ghts c:dors, and
sounds are more wldeslzread than ever. And these mounting nb_]e;:tmns
are an impol-ant indicator of what Amenc:ans are unwﬂlmg ti} let
happen to the world abﬂut them. :

Economic Costs

The economic ,ﬁﬁsts c:f pt:rllutmn are massnregbillmns fx:E dollars
“annually. Paint deteriorates faster, c,leanmg bills are hlgher, and air
filtering systems becamg necessary Direct costs to clt.y dwellers can be
measured in additional-household maintenance, cleanmg, and medical
bills. Air pollution causes the housewife to do her laundry more often.
The farmer’s crop yielcl is reduced or destrayed. Water pallutmn pre-.
vents swimming, bi}atlng, ﬁsl‘ung, and other. recreat;ﬂna] al‘id com-
mercial ac:t;ﬂt,les highly valuecl in teda.y s world. '
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Natural Systems

Vast natu.al systems may be severely damaged by the improvident in-
tervention of man. The great Dust BDWI of the 1980’s was born in the
overuse of land resources. Many estuarine areas have been altered and
their ecology permanently changed. On a global scale, air pollution
could trigger large-scale climatic changes. Man may also be changing
the forces in the atmosphere through deforestation, urban construction,
and the spilling of 0il on ocean waters.

SOLVING PROBLEMS

In the short run, much can be done to reverse the deadly downward
spiral in environmental quality. Citizens, industries, and all levels of
government have already begun to act in ways which will improve
environmental quality. The President’s February 10 Message on the
Environment spelled out some specific steps which can be taken now. -

It is clear, however, that long-range environmental improvement
must take into account the complex interactions of environmental
processes. In the future, the effects of man’s actions on complete eco-
systems must be cons;derecl if environmental problems are to be solved.
- Efforts to solve the problems in the past have merely tried—not very
successfully—to hold the line against pallutlon and exploitation. Each
environmental problem was treated in an ad hoc fashion, while the
strong, lasting interactions between 1 various parts of the problem were
neglected. Even today most En‘mrﬂnmental prable.ms are dealt with
tempararlly, 1nccnmple.tely, and often Dnly aiter they have begome
critical.

The isolated re.?.pﬁnse is symgtcmatlc of the enﬂranmental crisis.
Americans in the past have not adequately used existing institutions
to organize knowledge about the environment.and to translate it into
policy and action. The environment cuts. across established institu-
~ tions and chsclPhnes Men are beglnnlng to re::crmize. this and tcp con-
template new institutions. And thatisa Iltipe.ful ssgn
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THE FEDERAL GOVERNMENT’S pace in tackling environmental
deterioration has greatly accelerated. The problems of pcnl-
lution, waste, and degradation, haphazardly handled, have pressad in
on daily living and forced Washington to become more deeply in-
volved and better organized. This year President Nixon has proposed
legislation on a wide range of environmental concerns. The Govern-

ment has to reargamza for a EGHlPI‘EhEIlSlVE attack.

How the Federal Government is organized can strcnngly inﬂuence |
its - strategies, pragrams and eﬁectlveness in copmg with the
environment. - |
 In recent years, Federal msﬁtutmns reslmnable for enﬂramnental
~ quality have been handlcappecl by a managerial organization poorly
suited to the task. The Federal chemme:lt has needed mlprﬂvement
in three enwranmental areas. - ' |

First, it has needed to sharpen bcrth the deve.lcpment ﬁf environ-
mental Pi)llcy and the a.ns,lysls of environmental trends and pmgrams |
Many problems of the environment cut ACTross several Federal agencies,
but no one agency——and until recérltly no Speclal staff in the Exemitwe |
Oftice IIE the Pr esﬂentr—has had an overview functmn R
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Secand enviranmental eoncer. s are c:ften Slighted hen agenﬁies

:Eects For e:;implg t.he 1gencles which canstruct or funti the construc-
tion of highways, dams, and airports are chiefly concerned with costs
and engineering feasibility. Such quantitative fuactors usually over-
shadow adequate consideration of a project’s environmental impact.
Finally, as environmental control programs grow in scope and au-
thority, effective management grows more difficult. Different agencies
carrying out like functions, such as standard setting, research, moni-
toring, and regulation, have operated independently of one another.

FEDERAL POLICYMAKING

In May 1969, President Nixon established the first organizational
entity charged with taking a broad overview of environmental prob-
lemsgthe Gab1net. 125?&1 Enﬂrﬂnmental Quahty Cauncﬂ chalred_ by

need_ecl an indepezldent Qrganlzatmn ec:nc:ern,ed exclus;vely w1t;.h en-
vironmental problems and yet not made up of the many existing
agencies. Such an organization wouid be free to look at environmental
prcblems in new ways and to propose new appraaches for dealing with
them. With broad bipartisan backing, the Congress enacted two re-
lated measures: the National Environmental Policy Act of 1969 and
the Environmental Quality Improvement Act of 1970. The Cabinet-
level Environmental Quality Council was abolished by Reorganlza—
tion Plan No. 2 of 1970, which estqbllshed a ngestm Cfcrunc.ll n the
Executive Office of the Prestdent .

OnJ anuary 1, 1970, President Nixon Slgned the National EDVII‘QI].—
mental Policy Act (Pubhc: Law 91-190). That act established a
national pt:)hc.y on the environment, placed new r SPDIISIbllltlES on ¥eil-
eral agencles tc) take env;rcnmental i'actors IIltD acccpunt in theu‘ de-
Executive C)ﬁic.e of the President. ’Ihe Preadent appmnted Russell E.
Train as chairman of the newly created Council and Robert Cahn
and Gordon J. F. MaeDmla.ld members They were confirmed ’ijy the
‘Senate on February 6.

The act charges the C‘Qunc&l with asslstmg the Preadent in Prepar—
ing an annual mvu&nmental quahty report and maklng recommen-
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dations to him on national policies for improving environmental
quallty It empowers the Council te analyze conditions and trends
in the quality of the environment and to conduct investigations relat-
ing to the environment. It gives the Council responsibility for apprais-
ing the effect of Federal programs and activities on environmental

" quality, and authorizes funds for 1970-1978.

The Council’s ability to perform its functions was significantly
strengthened this year by the Environmental Quality Improvement
Act of 1970 (Public Law 91-224) (see app. F'), which was passed as
title II of the Water Quality Improvement Act of 1970. This act
created a new Office of Environmental Quality, which provides staff
support to the Council. The Chairman of the Council on Environ-
mental Quality serves as its Director and the activities of the Council
and Office are meshed into one entity. The Act authorized funds for
the Office, bringing the total authorization for the Council and the
Office to $800,000 for fiscal year 1970; $1,450,000 for 1971 ; $2,250,000
for 1972; and $2,5600,000 for 1973. The Environmental Quality Im-
provement Act also added to the responsibilities of the Council and
the Office. It specified that they should review m&nit@riﬁg, evaluate
the effects of technology, and assist Federal agencies in the. develop-
ment of environmental standards.

On March 5, 1970, the President issued Executwe Order 11514.
Together with the two public laws, it empawars the Council to recom-
mend to the President and to Federal agencies priorities in environ-
mental programs. Under the order and the acts, the Ccuncll will
also promote the development and use of indices and mon termg sys-
tems and advise and assist the President and the agencies in achieving
international environmental cooperation—under the foreign Ptzolmy
guidance of the Department of State. Taken together, the legislation
and the Executive order provide a broad charter for the Council.
They also provide a mandate for reform  in the way Federal

agencies make environmental declsmns—lnjm initial planning to
1mplementatm%

A E .
¥

A New St.é'p in Decisionmaking
The National Environmental Policy Act requires Federal agencies
ta take several simiﬁcant steps Dne is to inclilde i11 every recammendaﬁ

51gmﬁca‘ntly aﬁ’ectmg the quahtv of tha EﬂVerntIlt a detalled state=
ment concerning the enwrcrnmeutal impact of the action, advgrse
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impacts that cannot be avoided, alternatives to the proposed action,
the relationship between short- and long-term uses, and any irre-
versible commitment of resources involved. The detailed statements
will include the comments of State and local eazvironmental agencies
as well as appropriate Federal agencies with environmental expertise.
The statements will then be made available to the Council on Environ-
mental Quality, the President, and the public.

Executive Order 11514 further requires that Federal agencies con-
tinually monitor their own activities to enhance environmental qual-
ity. The order also requires that the agencies provide for timely
public information and hearings, where appropriate, on Federal plans
and programs with potential environmental impact.

On April 30, the Council on Environmental Quality issued Interim
Guidelines for the preparation of environmental sctatements, requiring
each Federal agency to establish internal procedures for implementing
this provision of the act by June 1, 1970. The Council’s Interim
Guidelines, published in the Federal Reglster (see app. G), will be
reviewed and revised as necessary.

In addition to its immediate 1mpaf:,t within the Federal establish-
ment, the provision of the law requiring detailed environmental state-
ments has been the subject of litigation in several lawsuits and admin-

istrative proceedings. In one instance a Federal court blocked a
Federal loan to develop a wildlife habitat into a golf course pending
submission of the required environmental analysm In another, the
Corps of Engmeers was enjoined from re.maﬂng the graund cover
along a river in Arizona. '

The environmental statements I‘equlred of the agencies add a vltal
step to the decisionmaking process. Federal agencies are now reqmred
to consider explicitly the environmental implications of their actions.
Such consideration will permit Federal, State, and local agencies and
other Federal agencies having an interest in the environment to re-
view the environmental implications of a F ederal project before the
project is undertaken. The Federal C}Qvemment need no longer: be
in the position of trying to repair damage to the environment after
the damage has been done because t‘he relevmt factors We.re nt)t con-
sidered at the time of decision. ' '

Council ' Agtz’zsities ,

Since it was érfr&ﬁlzed the Gouncll has been 1nva1’ved in a wide
a,rlety of PI‘GjEGtS3 many at the direction- Gf the Pres:ﬂe;;t. In his
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February 10, 1970, Message on the Environment, the President di-
rected the Council to provide leadership in the areas of agricultural
pollution, in the development of nonpolluting power sources for the
automobile, and in the recycling and reuse of solid wastes. In the area
of solid wastes, the Council has been evaluating the feasibility of
recyeling junked automobiles, beverage containers, paper, and waste
oil. In his April 15 Message to Congress on Waste Disposal, the Presi-
dent directed the Council, in consultation with other Federal agencies
and State and local governments, to develop a Federal policy and
programs for controlling disposal of wastes in the ocean.

The Council is involved in a number of other activities. It par-
ticipated with other agencies in developing the President’s proposals
to control and prevent oil spills from ships and boats. It is now work-
1ng with a number of Federal agencies on prﬂPDsals to contrcl
air and water pollution, solid wastes, pesticides, noise, and mercury
pollution; to reduce the phosphate content of detergents and to
control pollution in the Great Lakes.

The Pres;dent in Executive C)I‘der 115(37 c‘iirected Federﬂ.l s.getlcies
Wlth air and water quahty standa,rds That Qrﬂer envisions a Seya&r
program to demonstrate Federal leadership in the Nation’s antipollu-
tion drive. The Council was made respansable for maintaining a
continuing review of this program.

The Council has established three advisory committees. One,
formed on April 6, 1970, advises the Council on the impact of cur-
rent Federal, State and lc}cal tax structures on the environment. A
Legal Adwsgry Committee announced on ‘A pril 80, advises the Council
on a broad range of environmental legal questions. A task force on the
develapment of a wrtually nt)npc:llutmg autejmnbﬂe had 1ts first meet-
ing on July 9. : .

The Council is at work. icientﬁymg merc}ved mdlcatars ijif environ-
mental quallty and d&termmlng requiremalts fDI‘ camprehens:we en-
often spﬁtty in cc}verage and do nczt Prc:vlde tha tatal mf@rmatnm
necessary to assess enwrﬂnmental conditions and trends, or to predict

the impact of proposed actions, or to determine the EEBC-thEIlESS of
programs for protecting and enhancing environmental qualit.y. o

A number of additional broad environmental policy i issues are also
under consideration by the Council. It is evaluating a wide rangé
of Federal pr&grams for their impact on the development and growth
of specific areas. It is measuring the sufﬁczency of land use piannmg
and control at State and local levels, and it is seeking alternative in-
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stitutional and control mechanisms for better land use management.
It is alsc '1naly51ng the a'rcnving levels c)f tﬂglg substances inj ecte.d 1111:;3
is searchmg for alternatlve Ways to pretest 111(1 cantrcl -them

In all of these activities, the Council works closely with Executive
Office agencies such as the Office of Science and Technology, Council
of Economic Advisers, and Office of Management and Budget. It alse
works with the program agencies such as the Departments of the
Interior; Health, Education, and Welfare; Agriculture; Traﬁsljcrrbaa
tion; Cammerce and others. Only by WGI'IilIlﬂ‘ through these agencies
is it p(}SSLbIB to de&l with the broad range of envu‘ﬂrlmentftl problems.

REORGANIZING THE FEDERAL STRUCTURE

The current fragmentation of programs for environmental protec-
tion malses it difficult for the Federal Government to pursue a coordi-
nated anti-pollution strategy. Althﬂua'h many of the same pcﬂlutantxs
may be disposed of either in the air or on-water or land, major pollu-
tion control programs treat them separately according to the medium
where they occur. Tmbalance, Gverhp, and neglect come from con-
fusion about the extent to which air and Water pollution control
agencies are responsible for radioactive materials and pesticides when
these substances appear in air or Watgr. Some: ageneles which admin-
ister environmental c¢ontrol - programs  also have develt:x;pmental
respcnabﬂitles Whlch *emi to be mccrnsmtent Wlﬁl’l them enﬂranfnen—
tal programs. - - SR o SRR

These problems ha,ve beccxme 111@1'2513111&1;? appareni in. reeent ye,ara
In 1969, President Nixon directed his Advisory Council on: Executive
Drgaﬂx?aﬁmn, headed by Roy L Ash, to make a thﬂrcrugh Study of
Federal : environmental programs. The Freadent. stated in his 1970

1 ;Mess'lge an the ‘Environment that he’ Wcmld reec;nmzend needecl arga=

nizaiicnsal reforms based on the Ash Council rep&rt S

On July 9, 1979, the Premdent traﬂsmltted to the C‘Qngress two
reorganization plans to 1111})1‘01?3 administration of environmental and
aceaﬂggraphm pregrams (3113 plan would cens&hdate pollution con-
trol. programs: in a. new, 1nc13p511c1311t Envlzcnmental Pratectmzl

Agéncy The cher Wﬂulci consolidate a number of marine ‘and atmos- o
Ppheric pragrarns in a new National Oceanic and A_tmgspherlc Admin-

~ istration 111 the Department crf Gomjnerce In his;’ message on. the. twq o
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reorganization plans, the President said that ‘“only by reorganizing
our Federal efforts can we . . . effectively ensure the protection,
development and enhancement of the total environment.”

The Environmental Protection Agency

The Environmental Protection Agency (EPA) would combine pro-
grams now housed in five separate Federal agencies. It would be inde-
pen(ient. of any Cabinet agency—similar to NASA or the AEC. Its
main role would be to establish and enforce standards, monitor and
analyze the environment, conduct research and demonstrations, and
assist State and local government pollution control programs.

The Federal Water Quality Administration, now in the Depart-
ment of the .Tnterlar, and the National Air Pcllutmn Control Admin-
istration, now in the Department of Health, Educatmn, and Welfare

( HEW) , would be transferred to EPA. These would give EPA broad
authnr;ty and abillty tﬂ cﬁntre:i alr and i;vater Pallutmn Thg new
in the Clean Air and Federal Wate:r Pollution Control Act,s

EFPA would also take over the solid waste management program
from HEW. It would take from the Federal Radiation Council the
power to establish guidelines and recommend standards for radiation
exposure. It would assume the authority of the Atomic Energy Com-
mission to set standards for radiation hazards in the general
environment.

The new Agency would pull together the widely scattered programs
dealing with the environmental impact of pesticides. It would assume
authority, now in the Department of Agriculture, to register pesti-
cides. It would acquire the pesticide research and standsrd-setting
programs of the Food and Drug Administration of HEW.

EPA’s total budget would approach $1.4 billion, and it would em-
ploy almost 6,000 Federal personnel. It would be able to deal with
significant problems that the current, .ragmented organization of °
environmental protection programs is not capable of handling.

Many pollutants are not limited to one medium—air, land, or
water—and are difficult to combat by media, which is the primary
organizational basis of current programs. Pesticides, for example,
which are applied to crops or land, degrade and disperse. Anywhere
along the way, they may intrude on land, water, or air. EPA will be
able to establish standards for the control of pollutants, ta]ﬁng into
account the “total body burden”=that is, how much of a given sub-
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stance an individual is exposed to whether it comes from air, water, 5
or land. By bringing together research and monitoring activities

k" = - = = = ; 2 = 3
from several agencies, EPA will be able to provide an “early warning i

system” against the accumulation of hazards.
Some pollution problems remain unrecognized because of gaps in
1gency j'urisdictian or becauSe no dne a,frency has cléar lead respcm—

EPA wguld greatly ,,,,, prﬂve ‘the fi,bzhty tﬁ recognize anti to take
action against such “new” pollution problems as noise. Pollution

rablems of the future will cut more and more across the jurisdictions
Qf existing agencies, making the need for a unified agency even
greater.

Also, the same source may contribute to several different kinds of
pc)llutmn. Many industrial firms are able to choose the pa,rtmular _
medium in which they will dump their wastes. The current organiza- :
tmn de*a,ls separitelv with each medlum A case in NEW J EI-Sey 11111- :
(')I‘dBI‘ to control air PDlIllth}Tl pgurlng frem ‘the stacks cf one cpf its
large f'thQI‘lES 'Ihe ﬁrrn 1nst-1113c1 G!D'ﬂtrﬂ] devmes Whmh cc:nvertgd

into a nearby river, and the ﬁrm is now back in court for vmlatlng
water quality Stqndards, Creation of EPA cannot guarantee that such
problems will no longer arise. But it can provide more rational stand-
{Lrﬂs anci more ccxcrdina.ted enfarcement which 'will jpermit i’rlcfhjsfry

;

1111131‘::3?3111311*5,

Current environmental protection programs compete for funds
with health, resource, and development programs—with no clear
framework for establishing priorities among them. EPA will provide
an opportunity to weigh priorities carefully and develop an optimum
mix of manpower and funds. It will be able to marshall improved

DT?EI‘ELH Str"L‘tEfFIES fc::r attackmg pcp]lutmn prablems.

force each crther s mission. The CDLII'IE:ll is essegtm]ly a Stﬂ.if Qrganlfas
tion. It is not intended to have operating responsibilities. Its function j
is to advise the President on environmental policies, to coordinate ;‘
all activities of the ¥ederal agencies related to environmental quality
and to work with the agencies to insure that environmental considera- \
tion be a key element of decisionmaking. EPA, on the other hand, will
be responsible for executing antipollution policies and for carrying out
the many functions involved in controliing pollution. It will assist the




Council in developing and recommending to the President new policies
for the protection of the environment. .

There 18 a]sr;i a dlﬁerenu in the 'scope Gf concern c:f the tWD agem:ies
includes such subgects as pc:pulatwni land use, ;111& t:crnservmtmn The
new agency will focus specifically on pollution: control, which is only
one part of the Council’s responsibilities. But, creation Gf EPA will be
a key building block in achieving the comprehensive view of envi-
ronmental matters which the Council seeks.

The National Oceanic and Atmospheric Adminisiration

The National Oceanic and Atmospheric Administration (NOAA)
would be composed: of selected marine programs transferred from the
Department of the Interior, the National Science Foundation (NSF),
the Coast Guard, the Navy, and the Army Corps of Engineers. Its
budget would total about $270 million, and it would have a personnel
strength of over 12,000. These programs would be transferred to
NOAA : Environmental Science Services Administration (Com-
merce) ; most elements of the Bureau of Commercial Fisheries, the
marine sport fish program from the Bureau of Sport Fisheries and
W‘ldhfe, the ma]nr part of the anadromous fish program, and
tl:2 marine mining program (Interior); the Office of Sea Grant
Programs (NSF); the national data buoy development program
(Coast Guard) ; and the Great Lakes Survey (Corps of Engineers).
NOAA would be located in the Department of Commerce.

The NOAA proposal in large part reflects the recommendations of
the Commission on Marine Science, Engineering and Resources as
published in its report, “Our Nation and the Sea,” in January 1969.
The President, in transmitting the proposal to Congress, stated that
he ex pectea I\TDAA to “exercise leadership in developing s national
oceanic and atmospheric program of research and development.”

A Coordinated Attack

In his message to the Congress of July 9, the President called his
reorganization proposals “an Qppartunlty to re-evaluate the ade-
quacy of existing program authorities. . . . As these two new organi-
zations come into being, we may well find that supplementary
legislation to perfect their authorities will be necessary. I look forward
to working with the Congress in this task.”

27

9 a8 -



NOAA provides new opportunities to improve understanding of-
oceanic and atmospheric resources. The creation of the Council on
Environmental Quality and the reorganization plan for an Environ-
mental Protection Agency represent a bold move in Federal organi-
zation for environmental quality. For the first time, the Nation will
have the type of policy and organizational focus to mount an effective,
coordinated attack on pollutants and other forms of environmental
decay.
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WltEP /9 a//ufian

TH‘RDEGHDUT history man has been ravaged by plague and
epidemics visited on him by poor sanitation and polluted
waier In more m@&ern timg the great typhe}id epidemics t.ha.t SWEpt
tion and launclled the first ﬂrgs,mzed steps to aumbat it. AIh antil
very recent times this stress on preventing waterborne disease was the
major thrust of efforts to stem the decline of the environment.

Americans have acted, until recently, as though their rivers and
lakes had an infinite capacity to absorb wastes, Pollution was con-
sidered the price of progress. Not until 1948 was comprehensive Fed-
eral water pollution control legislation enacted, and the first
permanent legislation was not passed until 1956. The original over-
riding concern was with human health, and almost all State water pol-
lution programs were carried on by State health departments,

Water pollution GDIItI‘Gl leglslatmn and programs have now been
broadened to embrace a host of environmental concerns, including
recreatmn and esthet’ics Ep;demms due tcr water ‘mrne. eﬂuses are
saphjstmated CGHGEI‘I]. for the Eﬁ‘ects of small amaunts n:E tnxlc chem=
icals on humans and other forms of life.

Three reasons, besides the changed nature of the health pmblem,
help ezplam the broader enﬂromnenta.l concern of today: First, the
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growth of industries and cities has multiplied pollution in most water-
ways; second, demand for outdoor recreation has grown in a society
mcreasmgly affluent and leisure oriented; and third—a thread run-
ning thmngh all the others—is man’s 111&3911@3&}313 affinity to water.
Wheiher it is the pleasure he derives from a fountain, the mood of a
walk along the lake shore, the relaxation of fishing, or his identifica-
tion with majestic water bodies—the Danube, the Great Lakes, or
San Francisco Bay—man has found tranquility and inspiration in
his appreciation of water. But, the current condition of many of
our lakes and rivers makes appreciation impossible.

Pollution problems exist in all parts of the United States, particu-
larly in the Northeast and in the Great Lakes region. In these areas,
which have experienced tremendous urban and industrial growth over
the past century, there was, at least until recently, inadequate invest-
ment in the construction of treatment plants. Now a big backlog of
needed construction has accumulated. Specific sources c;f pollution,
besides the Drdmary mumclpal and industrial WﬂStE% affect certain
areas. Acid mine pollution is common in the coal mining States of
Appalachia, and saline pollution occurs in the irrigation areas of
Western States.

In some areas of the country, remedial programs have succeeded
in raising the levels of water quality. However, population and in-
dustrial grﬁwth higher water quulity demanded by the public, and
the increasing severity of certain types of pollution—for example, oil
spills and increased algal blooms in lakes—all mean that we have
only begun to tackle the problem.

NATURAL PROCESSES AND WATER POLLUTION

Sevaral basic biological, chemical, and Physn\:al processes affect the
quality of water.

Organic wastes decompose by bacterlal action. Bae.terla attack wastes
dumped into rivers and lakes, using up oxygen in the process. Organic
wastes are measured in units of biochemical czygen demand (BOD),
or chemical oxygen demand (COD), both measures of the amount, of
oxygen needed to decornpose them. The COD measure is more in-
clusive than BOD, but BOD is much more cc:mmaniy used: Fish and
Qi:her aguatm life ne.e,d oxygen. I:E the Wasta lc:a.ds are so great tha.t;

types of fish ¢ can no lcmger live in that bodsy v f;hf water A Pallutmn-



resistant, lower order of fish, such as carp, replace the original fish
population. The amount of oxygen in a water body is therefore one
of the best measures of its ecological health.

If all the oxygen is used, an anaerobic (without air) decomposi-
tion process is set 1n 111(31:11:;11 with a different mixture of bacteria.
Rather than releasing carbon dioxide in the decomposition process,
anaerobic decomposition releases methane or hydrogen sulfide. In
these highly polluted situations, the river turns dark, and odors—
often overwhelming—penetrate the environment.

Heated water discharged into lakes and rivers often harms aquatic
life. Heat accelerates biological and chemical processes, which reduce
the ability of a body of water to retain dissolved oxygen and other
dissolved gases. Increases in temperature often disrupt the reproduc-
tion cycles of fish. By hastening biological processes, heat accelerates
the growth of aquatic plants—often algae. I'inally, the temperature
level determines the types of fish and other aquatic life that can live
in any partlculaf bﬂd_y of Water Taken tc:gether these eﬁects c:f ex-

ca,lly and rapidly

One of the most serious water pollution problems is eutrophication—
the “dying of lakes.” All lakes go through a natural cycle of eutrophi-
cation, but normally it takes thousands of years. In the first stage—
the oligotrophic—lakes are deep and have little biological life. Lake
Superior is a good example. Over time, nutrients and sediments are
added; the lake becomes more biologically productive and shallower.
This sta.gat—;the mesotrophic—has been reached by Lake Ontario. As
nutrients continue to be added, large algal blooms grow, fish popula-
tions change, and the lake begins to take on undesirable characteris-
tics. Lake Erie is now in this eutrophic stage. Over time, the lake
becomes a swamp and finally a land area.: |

Man greatly accelerates this process of eutrophication when he adds
nutrients to the water—detergents, fertilizers, and human wastes. He
has done this in Lake Erie and countless other lakes. Man’s action can,
in decades, cause changes that would have taken nature thousands
of years.

WHERE WATER POLLUTION COMES FROM
Although water pollution comes from mmany séurc;es, the major ones
are industrial, municipal, and agricultural.

3
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Industrial Wastes

The more than 800,000 water-using factories in the United States
discharge three to four times as much oxygen-demanding wastes as
all the sewered population of the United States, Moreover, many of the
wastes discharged by industry are toxic. Table 1 shows the amount of
water consumed by various industries and the pollution loads, before
treatment, that they produce. The output of industrial wastes is grow-
ing several times faster than the volume of sanitary sewage.

TasLE 1.—FEstimaled Volume of I'ndusirial Wastes Esj'ﬂré: Treatment, 15541

Waste- | Process Suspend-
water water BOD ed solids
Industry volume | intake | (million | (million
(billion. | (billion | pounds) | pounds)
gallons) | gallons)

Food and kindred produets. . ... 690 260 4, 300 6, 80D
Meat produets_ _ ... - 90 52 640 640
Egi:y prﬁducts-ugﬁﬂ,- fmmmememcmmmee 58 13 |- 400 230

o i food . . - 87 51 1, 200 600
220 110 1,400 5,000

220 43 670 110

140 110 890 N.E.

I - 1,900 1,300 5, 900 3, 000

Chemical and allied produets. - oo oo ociiceooeocons 2,700 560 9, 700 1,900

Petrolenm and coal. . oo ooouaom e 1, 300 g8 500 460

Rubber and plasties. ____.._. mmmmmmmmr=maa 160 19 40 50

Primary metals. oo oo eeees 4,300 1, 0600 480 4,700
Blast furnaces and steelmills_ _ ... _________________._._. 3, 600 870 160 4,300
A Other. oo e cmamc o cicmimcmeimcmmane 740 130 320 430

Machinery - ooo-ccocioaooono. mmmmmmmmmmmmmmmmea 150 23 €0 50

Electrical machinery....-_-...- ememmmmEssmmmmmae a1 28 | . 70 20

Transportation equipment.. .. o oo ___. 240 B8 120 N.E.

All other mapufacturing . _ .o om oo ee e cmimee s 450 190 390 930

All manufacturing . oo 13,100 3,700 22, 0G0 18,000

For comparison: Sewered population of United States..._.......] 25300 |._________ 87,300 + 8,800

1 Columns may not sdd, due to munding.

1 120,000,000 persons times 120 gallons times 365 days.
2 120,000,000 persons times 1/6 pound times 365 days.

4 120,000,000 persons times 0.2 pound times 365 days.

Source: Data derived Irom T. J. Powers, National Industrial Waste Aaszessment, 1967.

Althmigh there is as yet no detailed inventory of in 1dustrial wastes,
indications are that over half the vo lume discharged to water comes
from four major industry groups—paper, organic chemicals, petro-

, leum, and steel.
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The greatest volume of industrial wastes is discharged in the North-
east, the Ohio River Basin, the Great Lakes States, and the Gulf Coast
States. Lesser, but significant volumes are discharged in some areas
of the Southeast and the Pacific Coast States.

Mcrst industrial w-l,te,r Waste can be curbed—and much has beené
waste., For ex-‘tmplgi the : average ‘W’ELEtE from mndern sulfate pulp and
paper plants is only 7 percent of what it was in the older sulfite
process. Treatment processes are now available for most industrial
wastes. Their total estimated costs, as a percentage of gross sales by
all industry are well under 1 Percent although costs are much higher
for some industries. Also, many industrial \-astes—those from food
processing, for example—can be treated efficiently (after pretreatment
in some cases) in municipal waste treatment systems.

Some industrial pollution, however, presents difficult abatement
problems. The trend toward using and shipping complex chemical
products has greatly increased the possibility of releasing wastes in the
environment. Many of these new chemicals are very difficuic to detect
and to control, and there is fear that too little caution and study
preceded the praeessing and marketing of some of these materials.

Small amounts of heavy metals can be a problem. For example,
until early this spring, little attention was given to mercury, although
separate incidents of mercury poisoning had occurred in Japan and
Sweden. Currently, levels of mercury above Food and Drug Adminis-
tration standards have been discovered in more than 20 States with
the result that in many of them, sport and commercial fishing has
been curtalleci 'I‘he F ederfﬂ G‘ravernment has cnllected c?ata on the
sou ﬁ‘ht court action agunst el ::rht firms. The (:;‘c:uncll on Envtr&nm&ntﬂl
Q,ua,llt.y is coordinating long-term Federal agency eﬁ'crrts to sPell out
the danger and develop remedial programs.

Many authorities believe that waste heat looms as one of the most
serious types of future water pollution. The chief zource of thermal
pollution today is the electric power industry, which requires tremen-
dtms ammints of Water f()r sgﬂlmg C}i:her sources 111c1ude petri}leum,

1lsted in table 2

The best single indicator ¢ ~ future pgtential for thermal pollution is
the predicted increase in the generation of electricity. The electric
power industry is growing at a rate of 7.2 percent annually, virtually
doubling every 10 years. This trend is expected to continue, .5 table 3
NOWS,
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TABLE 2.—Use of Cooling Water by U.S. Industry

Cooling_ i
Industry waler intake Percent
) (billions of of total

gallons)

Bleetrle POW e oo o oo oo e e e e 40, 680 81.3
Primary metals_ .. e 3,387 6.8
Chemical and allied products.. - 3,120 6.2
e - 1,212 2.4

S 607 1.2

392 0.8
3

3

2

5

,,,,,, - 164 .
123 .

102 .2

273 .b

50, 065 100. 0

Source: Federal Water Pollution Control Administration, “Industrial Waste Guide on Thermal Pollu-
tion,” September 1968,

TABLE 3.—U.S. Electric Power—Past Use, Future Hstimates
- _ In bilition
Year: Eitowati-hours

1912 e i2
1960 o e, BB
1965 a2 1,060
1870 e 1,508
1975 ———— e . 2, 022

1980 e 2,754
1985 e 8,689

Source: Federal Water Pollution Control Administration, “Industrial Waste Guide on
Thermal Pollution,” September 1868.

The principal use of water in steam-clectric generating plants is for

condenser cooling. The amount of water necessary depends on plant
efliciency anii the designed temperature rise within the condensers. The
temperature rise of cooling water condensers is ucaally in the range of
10° to 20° F., with the average rise about 18° F. Large nuclear steam
electric plants require about 50 percent more condenser water for a
given temperature rise than late model fossil-fueled, steam-electric
plants of equal size. However, the development of advanced reactors,
such as the fast breeder, will essentially eliminaie the difference be-
tween nuclear and fossil-fueled plants. Tt is estimated that by 1980,
cooling operations by the electric power industry will require the
equivalent of one-fifth of the total fresh water runoff of the United
States. ‘
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Municipal Wastes

Municipal waste treatment plants handle more than just domestic
wastes from homes and apartments. On a nationwide average, about
55 percent of the wastes processed by municipal treatment plants comes
from homes and commercial establishments and about 45 percent from
industries. Less than one-third of the Nation’s population is served
by a system of sewers and an adequate treatment plant. About one-
third is not served by a sewer system at all. About 5 percent is served
by sewers which discharge their wastes without any treatment. And
the remaining 82 percent have sewers but inadequate treatment plants.
Of the total sewered population, about 60 percent have adequate
treatment systems. The greatest municipal waste problems exist in the
areas with the heaviest concentrations of population, particularly the
Northeast.

Three levels of treatment are employed in municipal treatment
plants. Primary treatment is a simple gravity process that separates
and settles solids in a big tank. Such primary plants provide BOD
removal levels of 25 to 30 percent. Secondary treatment is a biological
prosess that speeds up what nature does in natural water bodies. In the
activated sludge process used by many large cities, bacteria and air are
mixed with sewage to accelerate decomposition of wastes. The other
secondary treatment process—the trickling filter—involves spraying
wastes uniformly over a rock bed. Bacteria formed on the rocks, in the
presence of air, accelerates decomposition of wastes. Good secondary
treatment plants remove 90 percent of measured BOD. That does not
mean that 90 percent of total oxygen-demanding wastes are removed,
but only the part that is measured by certain laboratory tests.

Advanced waste treatment, often called tertiary treatment, involves
a wide variety of processes tailored for specific treatment needs. For
example, one advanced waste treatment process is lime-alum precip-
itation, which removes 80 percent of phosphates from waste water,
compared to an average of 80 percent in normal secondary treatment.
Other processes, using carbon adsorption and sand filtering, remove
up to 99 percent of measured BOD. :

The waste loads from municipal systems are expected to nearly
quadruple over the next 50 years. Even if municipal and industrial
waste loads are cut substantially through treatment, poliution prob-
lems will continue to plague densely populated and highly industrial-
ized areas where the capacity to assimilate waste is exceeded.

- Among other municipal waste problems that will grow more ap-
parent as conventional treatment reduces gross pollution loads
are those caused by storm or combined sewers and by nutrients. Many
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cities have combined sewers, which discharge raw sewage along with
street runoff directly to streams when treatment systems become over-
loaded during storms or thaws. Even where sewers are separated, pol-
lution from storm sewer discharges carrying a variety of wastes from
the streets is possible. Although combined sewer prable.ms exist in
most regions of the country, the most severe are centered in the North-
east, Midwest, and to some degree, the Far West.

Municipal wastes contribute the major load of usable phosphates
and significant amounts of nitrates to water bodies. Already nutrient
pc:llutmn has led to a strict requirement for very high treatment levels
for waste discharges to the Great Lakes and several other areas. Sec-
ondary treatment plants remove an average of 30 percent of the phos-
phorous and up to 20 percent of the nitrogenous materials, although
with modifications higher levels of treatment are possible. In many
places treatment levels approaching 100 percent will E)fﬂbably be
necessary—especially if the phosphate content of detergents is not
reduced.

Agricultural Wastes

Wastes from feedlots are a key source of agricultural pollution. The
increasing number of animals and modern methods of raising them
contribute to the w worsening pollution of waters by animal wastes. Beef
cattle, paultry, and swine feeding operations, along with dairy fa,rms,
are the major sources of actual or potential water Pi}l]lltlﬂll from ani-
mal wastes. In the United States today, the number of animals, their
waste equivalents to humans, and the total waste equlvaient are as
follows:

Total animal
, Ratlo of waste wastes
Animal output of expressed as
E?;ﬂil&tian - | single animal equivalent
(1o rnillions) to Dutput: of number of .
a human humans {in
mitlions of
humans)
6} @ &)
Cattle_ e emmmmmme e 107 18, 40 1,754.8
= L) 3 11.30 33.9
Hops. e ——am 53 1,90 100, 7
=) o LT ) o O S 26 2,45 : a3.7
Chlekens . _ . oo miiiimsmme—meccees 3‘?5 - 0.14 - 52. 8
g 7). s;ouﬁ_ﬁ ,

1 Col. 1 times col. 2 equanls total in col. 3.
Bource: Data derived from Federal Water Pollution Control Administration, *#Cost of Clean Watar It
vol. 2, 1068,
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Wa:’fﬂs f;f 2 b1llmn pegple T‘hese ﬁgures shc:u’ld m::t be mtgrprated as
an estimate of the potential pollution from feedlots, however, since
most of these wastes never reach the water. But they are a measure of
the total amount of animal wastes, part of which causes water pollu-

tion and solid waste problems.
Agricultural waste sources are scattered throughout the Nation.

L‘u‘ge cattle herds are fed in the Midwest, West, and Southeast ; poul-

try in the South and in the Middle Atlantic States; and hogs in the
Midwest and South. If current consuiaptinrm rates continue, animal
wastes will increase significantly. The trend toward confined feeding
and concentrated rations is bound to add to the pollution potential
of feedlot wastes aithough better control methods are being developed.

Fertilizers contain nitrogen and phosphorus, two primary nutrients
that nourish algae in water. Nitrates are the bigger problem since,
unlike phosphates, which stick to soil, nitrates are very susceptible
to runoff from rain. Also, nitrates leach into ground water. High ni-

trate concentrations in water cause infant methemoglobinemia or
“blue b-lby » The use of chemlca.l ferﬁlllzers has nlcreased rapldly in

rise, althgugh at Szjmewhat slcw‘v*er rates In some areas? part.lcularly
in the West, water leached from irrigated lands has caused serious
water pallutmn In the Western United States, salt content in many
rivers exceeds the levels considered acceptable for most types of crops.
The problems resulting from use of pesticides, which pollute the air,
the land, and the water, are covered in chapter VII.

Other Sources

Sediment and erosion—Sediments carried by ernsion represent the
greatest volume of wastes entering surface waters. The volume of
suspended solids reaching U.S. waters is at least 700 tirnes greater
than the total sewage discharge loadings. Sediments are washed in
from croplands, unprotected forest soils, overgrazed pastures, strip
mines, roads, or bulldozed urban areas. Agricultural development in-
creases land erosion rates four to nine times over what they are for
natural cover. Construction may increase the rate a hundredfold.
A 1969 repcrfb c‘::f the 'Federal Wa.t Q,uallty Aﬂim" *stra.tmn esti-
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construction sites at about 10 times that for cultivated land, 200 times
that for grass areas, and 2,000 times that for forest areas—depending
on the rainfall, land slope, and the exposure of the bank. Similar
rates of sediment production occur from commercial and industrial
constructior in urban areas.

0Oil and other hazardous substances—With the grounding of the
ZTorrey Canyon in 1967, the breakup of the Ocean Fagle in Puerto
Rican waters in 1968, and the Santa Barbara offshore oil leak in 1969,
oil po'lution has become recognized as a serious national and world-
wide problem. An estimated 10,000 spills of oil and other hazardous
materials annually pollute navigable waters of the United States. Al-
though damages from other hazardous substances can be just as sig-
nificant and diverse as those caused by oil pollution, the volume of o0il
transported and used makes it the most important single pollutant
of this type.

Most oil spills exceeding 100 barrels come from vessels, although
about one-third of the incidents involve pipelines, oil terminals, and
bulk storage facilities. Vessel casualties are a prime source of oil pol-
lution. Damage from several million gallons of oil entering the water

TABLE 4.—Number of Reported Oil Spills in U.S. Waters (Over 10G Barrels)

1968 1969

Vesgels . _ e cemceicc——memaan 3247 532
Bhore facilities_ - . __ . ___.. 205 331
Unldentified . oo 72 144

Total. - e e 714 1,007

Bource: Federal Water Quality Administration, **Clean Water for the 1970°g,’" June 1970,
Oil pollution may spring from several other sources. Gasoline service
stations dispose of 350 million gallons of used oil per year, much of

stances, cross waterways and reservoirs and are subject to leakage. The
blowout of offshore oil and gas wells, the dumping of drilling muds
and oil-soaikked wastes, the destruction of offshore drilling rigs by
storms, and ship collisions—all are significant potential sources of
pollution.
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With more and more oil and hazardous materials being transported,
the number of spills could grow. On the other hand, tightened regula-
tions developed for oil EXPIGI‘%’LtIDI‘l and production *111& sounder sh]p
and pipeline construction could reduce this number.

Mine drainage—Mine drainage is one of the most significant sources
of water pollution in Appalachia, in the Ohio Basin States, and in
certain other areas of the country.

In Appalachia alone, where an estimated 75 percent of the coal mine
pollution occurs, about 10,500 miles of stream are dropped below
desiravle quality levels by 1::1(:1 mine drainage. Similar drainage from
other types of mining—such as phosphate, sand and gravel, clay, iron,
gold, copper, and ilummumﬂpaﬂutes other regions of the country.
Acid formation occurs when water and air react with the sulfur-bearing
mirerals in the mines or in refuse piles to form sulfuric acid and iron
compounds. Coal mines idle for 30 to 50 years may still discharge large
quantltles of acid waters. Mine drainage also contains copper, lead
zine, and other metals toxic to aquatie life.

Watercraft wastes—About 4€,000 federally registered commercial
vessels, 65,000 unregistered commercial fishing vessels, 1,600 federally
owned vesels, and 8 million recreational watercraft ply the navigable
waters of the United States according to FWQA. The potential sew-
age pollution from these vessels is estimated to equal that from over
500,000 persons—comparable to the pcpulatmn of a city the size of
San Dlego As a total source Gf pa]lutmn, it is 11151g111ﬁcanb but 1t.

aﬂd recreatmmﬂ areas. Further vessel p@llutmn occurs When, :hlPS
discharge bilge and ballast water heavy with oils and other substances.

WHAT WATER POLLUTION DOES

Water pollution stems from many sources and exists in many forms
to assail man’s senses and hamper his activities. It may appear as oil
slicks, as public health notices against swimming, or as masses of
aquatic weeds making drinking water undrinkable. More subtle are
long-term changes in the aquatic life of a river—the decline of sport
fish and the ascendance of carp, sludge worms, and other life forms
tolerant of pollution.
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... o Health

Epidemics of typhoid, clysentery, and salmonellosis borne by polluted
water are no longer serious public health threats in the United States.
To protect the public from these and other pollution dangers, however,
water must often be treated to high levels before it is drinkable. Beaches
often must be closed and shellfish left unharvested and unmarketed.
Inadequately disinfected municipal wastes, overflows from combined
sewer systems, and runoff from animal feedlots often create high bac-
teria densities in local water supplies.

A survey prepared by the I)e;mrtment af Health Edﬂcaticn aﬁci
Water System% Partmulariy in small comnmutme Alscr, theze 18 mnunt=
ing public health concern over chemic-ﬂ eﬂﬂsﬁitﬁents in Water The
plles are m)i; lingwng but health a;uthc:rltles ShGW 111@1‘3&5&1:1 concern
over their potential effects. Accelerated research is needed for better
understanding of these dangers. The technology to maintain safe
bacteriological quality and to remove many of the potentially danger-
ous chemicals from drinking water exists but is not as widely em-
ployed as necessary.

. « « 10 Recreation

Reduction of recreational opportunities represents the most wide-
spread consequence of water pollution. Three major types of recrea-
tional activities may be hampered by water pollution:
> Boating and water skiing—Such water pellution as floating
solids, gas bubbles and odors, and algal blooms make boating
and water skiing unpleasant. And if bacterial levels are suffi-
ciently high, water pollution can be a health hazard to water
sportsmen.

* Swimming—When bacterial counts reach certain levels, public
health authorities close beaches. Inadequately disinfected wastes
from municipalities and overflows from combined sewers are
principal bacterial polluters in populated areas.

e Sport fishing—Th2 highest water quality is needed to maintain
populations of certain types of game fish. When water quality
declines, the fish die. For example, the most popular fresh water
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sport fish, the trout, requires cold water and dissolved oxygen
levels in excess of 5 parts per million to live and reproduce. On
the other hand, carp, a “trash” fish, can live with dissolved
oxygen levels belcxw 4 parts]  million, and even below 2 parts
per million for a limited time.

Fish can die from all types of pollution, but the majority of fish kills
are caused by lack of dissolved oxygen, pesticides, and by toxic wastes
from industrial operations. In 1969, over 70 percent of the kills were
caused by industrial waste and 20 percent by agricultural waste. Most
of the fish killed were “trash” or “-ough” fish—those already tolerant
of water pollution.

. « «» 10 Esthetics

The esthetic qualities of water alsc represent a use by inan. That
use may take the form of p1¢;-r1.1f-1‘zlnggl hiking, or just driving near a
body of water. Besides ruining the visual enjoyment, pallutmn can
cause unpleasant odors, BSP%E—I&JI;Y when algae clog the water or when
anaerobic conditions exist. Also, sediment, which can turn waters
murky brown, reduces their esthetic appeal.

. « « fo Commercial Fishing

Commercial fishing is an important industry in some areas of the coun-
try. In 1969, domestic landings totaled about 4.2 billion pounds of fish
and shellfish valued at $354 million. Although total landings fell to 4.3
billion pounds in 1969, the value to the fisherman had increased to
$518 million. The extent to which water pollution, compared to other
factors, contributed to the lower level of landings is unknown.

.« s to Agriculture

Saline pollution is the water quality problem which primarily af-
fects agriculture. As water is used by plaiits and evaporates, the con-
centration of salt rises. As salt levels in water increase, the farmer may
have to shift to lower yielding, salt-resistant crops.
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. . « To Industrial Water Supplies

Studies indicate that industry generally treats water to its desired
level to assure constant quality, rather than depending on water with-
drawn directly from rivers and lakes. It would be cheaper for indus-
trial concerns to treat nonpolluted or less polluted water, but the extra
treatment costs for industry are usually not significant.

. . «» to Municipal Water Supplies

Small amounts of potentially toxic materials, the effects of which
are not well known, are not removed by many drinking water treat-
ment plants. Water pcllutmn also increases the costs of treating water
at intake for domestic uses. However, studies indicate that the extra
costs of treating polluted water to meet current standards are not
significant. Several forms of water pollution, however, such as algae
or small amounts of phenols, a byproduct of a number of manufac-
turing processes, adversely affect the taste and odor of water. For
reasons of taste and custom, people are often reluctant to draw water
from polluted sources. For example, the quality of water that Phila-
delphia takes from the Delaware River is about the same as that of the
Hudson River near New York City. but New Yorkers have been most
reluctant to use the Hudson River as a source of drinking water.

WHAT WATER POLLUTION CONTROL COSTS

The amount of money needed to clean up polluted water is great.
The direct costs are immense, but: a substantial part of the costs are
indirect. For example, any lasting solution is bound to involve modi-
fication of construction, agricultural, and water management practices.

The cost over the next 5 years for municipal waste treatment plants
- to meet water quality standards is estimated at $10 bllllﬁﬂs‘sbiﬂlt $2
billion a year. Operating charges are estimated to rise from $410 mil-
lion a year in 1969 to $710 mlllmn in 1974. The costs of dealing with
problems of combined sewer overflows have been put by the American
Public Works Association at between $15 and $48 billion—depending
on the alternatives chosen.
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TaBLE 5.—Annual Oullays for Water Pollution Conitrol
[In millions of current dollars]

Industrial outlays Municipal outlays
o Total
Year ] ] Investmant ] annusl
Invest- Operating _  ______| Operating outlays
ment charges ] o charges
Treatment | Cellection
works

640 200 476 355 270 1,940
730 270 520 400 205 2, 215
565 365 550 505 320 2, 306
530 430 655 500 759 2,435
740 515 880 450 410 2,905
855 555 2, 000 @ 3470 >3, 680
655 595 2,000 @ 530 =3, 780
655 635 2,000 @ 590 >3, 880
078« e I 855 675 2, 000 ® 650 =3,980
1974 e 655 716 2, 000 @ 710 >4, 080

1 1970-74 expenditurss represent those associated with an investment lavel that will achieve controls re-
qutired by water quality standards within the perlod.

2 Mo estimates availabls.

3 Mo estimate of incremental collection operating snd maintenance costs.

Snuzcei Federal Water Qualiiy Administration.

Industrial abatement costs, excluding those for waste heat from
power production, are estimated at $3.3 billion over the next 5 years.
Annual industrial operating costs will increase from $515 million in
1969 to $715 million in 1974. Up to another $2 billion would be neces-
sary in the next 5 years to provide recirculation of water to prevent
thermal pollution.

Costs for controlling other pollution sources are grounded on widely
varying assumptions as to what is necessary, desirable, or possible. As

costs necessary to meet water quality objectives.

GOVERNMENT ACTION
Federal Efforts

The first temporary water pollution control legislation was passed
in 1948. Permanent legislation was enacted in 1956. The Federal

Water Pollution Control Act of 1956 authorized planning, technical
assistance, grants for State programs, and construction grants for

municipal waste treatment facilities. Amendments followed in 1961,
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which among other things, extended Federal enforcement authority
and increased construction grant authorizations. !

In 1965, more amendments established the Federal Water Pallutmn
Control Admnustratmn as successor to a program previously in the
Public Health Service of the Department of Health, Education, and
Welfare. The Administration was transferred to the Depqrﬁment of
the Interior in May 1966. The most important provisions in the 1965
act called for the establishment of water quality standards and imple-
mentation plans for clean-up of all interstate and coastal waters.

The Clean Water Restoration Act of 1966 provided more Federal
money for building treatment facilities. The Water Quality Improve-
ment Act of 1970 gives a new name to the responsible agency, the
Federal Watev Quality Administration; provides tighter controls over
oil pollution, vessel pollution, and pollution from Federal activities;
and broadens the earlier laws in other respects.

Setting water quality standards—The water quality standards
authorized by the 1965 legislation set the stage for the current strategy
for water quality management. The act called on the States to estab-
lish standards for their interstate waters, which can then be approved
as Federal standards by the Secretary -:;':ft the Interior. To set these
standards, the States had to make crucial decisions about desired uses
of their water resources, the quality of water vhat they need to support
usesg and 5pec1ﬁc plans fcr LLchlev___g quahty levels MQ*‘:t WEIi'.EI‘ qua.llt?

q_uahty Wat.ers are mamtz:.med at exlstlncr le rels cx:E punty

The States are the primary enforcers Qf water quality standards, If
they fail to act, the Secretary of the Interior may then set standards
and enforce them. The standards of all the States have now been ap-
proved. The goal—to provide nationwide, comprehensive water qual-
ity standards—however, is far from. reached. Over half the States es-
tablished standards that were not stringent enough in all aspects to
assure adequate water quality protection. So the Secretary excepted
parts of them frcm initial approval. For example, the temperature
criteria of a number of States have been excepted because they did not
set adequate safeguards against thermal pollution. In some cases im-
plementation plans have not been approved because the abatement
measures or the schedﬂles were inaﬂequate The Secrgtary Df the 111-
have agreed tcx raise thezr sta,ndarcls.,, In one -’-ase, where 1o agreement
was reached, the Secretary has taken initial action to impose Federal
standards.
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Even when standards have been approved, there is a need to improve
-knowledge of water quality characteristics so that the standards
can be up-‘rl aded. M'or exam Qle g;nm al Qriterifx on tc:xic’. materia]s are

of the tandards, SpEGlﬁE hn‘uth on 211,:::11 pr@ducts as PESthIdES have
not been spelled out. Nor have definitive measures for implementing
standards been detailed. The standards generally require secondary
treatment—or its equivalent—for industrial wastes, even though this
is a crude measure for industrial wastes, and may not be adequate to
forestall pollution in particular areas. In his February 10 Message
on the Environment, the President said thai he was requesting author-
ity to require the St‘l’tES with Federal approval, to set specific efluent
discharge requirements as part of water quality standards. These
would arm the States and the Federal Government with a tool to as-
sure that water quality goals would be met. It would provide a stand-
ard against which the States and the Federal Governmsnt can enforce
compliance. -

Enforcing standards—Yigorous State and Federal enforcement
1s critical if the Nation hopes to attain water quality standards. Sev-
eral States are moving aggressively against polluters. Illinois has not
hesitated to open prc:{;eedlngs against major industrial firms. Penn-
sylvania successfully carried through on the first test of its clean stream
law. And with the passage of its Wd’i’é.l‘ Quality Act in 1969, California
has vastly buttressed and stepped up its regulatory ac:tlﬂty

Last year, the Federal Government launched its first action to
curb violations of water quality standards under the Water Quality
Act of 1965. On August 30, 1969, the Secretary of the Interior ordered
six alleged violators to clean up their pollution wi‘hin 180 days or
face court action. Each took remedial steps and court action was fore-
stalled. On May 19, 1970, the Secretary took action against five other
alleged violators nnder this procedure.

Joint Federal-State enforcement conferences have been stepped up.
The Biscayne Bay conference in February 1970 was the 50th con-
ference enforcement action taken since 1956. Five of these actions—
Lake Superior, Escambia River Basin, Perdido Bay, Mobile Bay, and
Biscayne Bay-—have been started since January 1, 1969. Eight other
conferences were reconvened, and three progress meetings were held
to review progress in compliance. The Refuse Act of 1899 provides
fines and criminal sanctions for dumping wastes into navigable waters
without a permit. This authority, assigned to the Army Corps of
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Engineers, has been invoked in several recent actions, notably in the
Lake Michigan area. The Federal Government is initiating new efforts
to control pollution through the exercise of the Refuse Act’s permit
functions. Section 21 (b) of the new Water Quality Improvement Act
of 1970 requires applicants for Federal permits to file with permit
requests certification from the appropriate State or interstate pollu-
tion control agency that its activity will not violate water quality
Stfmda,rds The j ederﬂ Gt}?ernment will invake new Prgcedure,s for

Asszstmg comrmunities to ireal wastes.—The Federal Governinent
gives grants to municipalities to build waste treatment works. The
Igglslqtmn permits the Government to make basic grants of 30 percent
of the costs of construction. In States in which the State government
provides financial help and has enforceable water quality standards
plus a comnrehensive plan, the Federal share can go up to 55 percent.

Since 1957, the Federal Government has pald out $1.5 billion to
help build and expand over 10,000 municipally owned and operated
sewage treatment plants. With this money States and cities have con-
structed $6.4 billion in treatment works. In 13 years of such grants, the
population served by some degree of waste treatment bas jumped by
more than 51 million people.

Despite this progress, many cities still lag in modern waste treat-
ment. Many facilities were designed to provide levels of treatment
whick have since proved inadequate. Cther plants have become out-
grown and overloaded. Others,.crippled by improper operstion and
maintenance, have been beset by polluted discharges and have lapsed
into early obsolescence.

Sheer population growth has speeded the overioading of many
treatment plants. During the years in which the Federal Government
has financed sewage treatment, that part of the population using
sewers and thus discharging Wasteg tha* must be treated has grown by
35.7 million persons. Higher standards of living and the universal
use of household chemicals and appliances which add to the waste
lﬂad—ﬂarbage mnders, fe)r 11131::»1.11@&*11&?3 aiso ﬁveﬂﬁaded s&wag&

frmn 11111;11::1133111;135 ‘has afte-n bee,n ::sﬁ's,et. by fa,llure to claal 51111111—
taneously with other waste sources.

Despite Federal assistance in the past, waste treatment plant con-
struction needs have far outpaced all available financing. Not until
1970 did Federal funding take any major leap upward—from $214
million in 1969 to $800 million. To meet treatment needs after 1970, the



President has requested $4 billion—$1 billion a yeas for 4 years—to be
matched by $6 billion in State and local funds, for a total $10 billion
program. That level of funding was arrived at from a study of re-
quirements by the Federal Water (Quality Administration and an
independent canvass of the States’ estimated needs. The Administra-
tion’s legislation would require a reassessment in 1973 to estimate
future need.

The Administration also seeks authority to set up an Environmental

Financing Authcrity (EFA) to help remove barriers for local com-
munities that want to participate in the grant program. EFA would
buy the obligations of State and local governments to help finance
trestment plant construction when thew cannot get credit elsewhere
on reasonable terms. EFA would obtain funds to make these pur-
chases by issuing its own taxable obligations in large enough blocks
to win favorable reaction in the market. The differential between
the interest that EFA must pay on its obligations and the rates that
regular Federal payments. By providing an assured commitment on
grant funds and credit assistance, the Administration’s proposals
would overcome the obstacles that have prevented needed investment
growth in the past.
Controlling ¢il—The Santa Barbara blowout and subsequent inci-
dents show conclusively that no fully effective techniques are avail-
able to control oil spills in the ocean or large lakes. And common
straw, which soaks up oil so that it can be removed, is still the
standard material for cleaning up after oil spills. The Water Quality
Improvement Act of 1970 tightens the law and strengthens the Fed-
eral hand to prevent and control oil pollution. It requires notifica-
tion of spills and establishes financial liability for cleanup costs. It
also authorizes a $35 million revolving fund for emergency oil cleanup
by the Federal Government. Regulations issued by Secretary Hickel
on August 22, 1962, tighten Federal control and make industry
liable for spills occurring from oil and gas exploration and production
on the Outer Continental Shelf.

On May 20, the President announced a comprehensive list of propo-
sals to deal with oil pollution. Fle advocated Senate ratification of
three international treaties, asked Congress for legislation to give the
Federal Government authority to regulate handling and transfer of
oil cargoes, and recommended more research in detecting and removing
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oil spills. Ten days later, the Chairman of the Council on Environ-
mental Quality released a new National Contingency Plan which
details responsibilities for oil spill cleanup.

Vessel wastes—In recent years, many States have enacted new
laws and regulations or have strengthened old ones for controlling
vessel wastes. Unfortunately, nonuniformity of State requirements
poses significant compliance problems for vessels that travel between
States. Also, in many cases the State regulations. do not cover, or
inadequately cover, interstate and international carriers.

The Water Quality Improvement Act of 1970 embodied compre-
hensive Federal legislation covering the control of vessel wastes. It
provides for the establishment of effluent standards for sanitary waste
discharges from all classes of watercraft—new and old. It penalizes
vessel owners and manufacturers for failing to provide adequate ship-
board treatment or sanitary waste control.

Controlling Federal activilties—The Federal Government itself
carries on many activities that affect water quality. It maintains Fed-
eral facilities—such as military bases, lighthouses, and post offices.
It manages Federal lands. It dredges, develops nuclear energy, and
controls pests. Today, in the United States, the Federal Government
ewns approximately 20,000 pieces of property and one-third of the
country’s land area.

which launched an aggressive approach to clean up water and air
pollution from Federal facilities. The order demands that all projects
or installations owned or leased by the Federal Government be de-
signed, operated, and maintained to meet air and water quality stand-
ards. Under it, pollution control projects must be finished or underway
by December 31, 1972. To ensure that funds, once appropriated, are
channeled to the intended purpose, the order stops them from being
used for anything but pollution control.

Control of water pollution from other Federal activities is covered
by a number of law: and administrative arrangements. The Water
Quality Improvement Act requires that States certify projects before
Federal agencies can give them licenses or permits., The Fish and
Wildlife Coordination Act requires that the Department of the In-
terior comment before the Corps of Engineers issues a dredging permit.
The National Environmental Policy Act requires agencies carrying
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out projects to issue a detailed statement on what the project will do
tothe environment.

Research and development—Much is already known about the tech-
nology of water pollution control. But there are still major gaps
in knowledge. New technology is being developed and tested, largely
through a program of grants, contracts, and demonstrations with
municipalities and industries. Municipal and industrial treatment
technology, oil spill control, and agricultural pollution claim highest
priority. The 1971 Federal budget sets aside $61 million for research,
development, and demonstration by all agencies.

Monitoring and surveillance—Adequate enforcement of water
quality standards demands accurate factfinding and ready data. The
Federal Water Quality Admiristration (FWQA), the U.S. Geologi-
cal Survey, and State pollution control agencies have been jointly
developing a nationwide water quality surveillance system for several
years. Part of the network is already in operation. Some 400 FWQA-
funded and operated stations, 260 FWQA -funded and U.S. Geological
Survey-operated stations, 200 stations jointly funded by the State and
Federal agencies, and 500 State-funded and operated stations make up
the surveillance web. It now covers about 20 percent of the Nation’s
streams. Ultimately it will grow into a complex of thousands of State
and Federal stations. Network data will be supplemented by many
short-term intensive FWQA. field studies of specific water quality
problems,

A number of other Federal agencies run monitoring and surveillance
programs. The Environmental Science Services A dministration of the
Department of Commerce, the Coast Guard, the Corps of Engineers,
the Bureau of Commercial Fisheries, and others have programs.
They do not generate data for enforcement, but they do add to the
Nation’s knowledge of the pollutant load in the water, how it is dis-
persed, and how it reacts.

Helping States—State agencies have major responsibility in the na-
tional water pollution control effort. But often they are underequipped
for the task. Federal grants spur State and interstate agencies to
expand and improve their programs. The grant program started in 1957
with $2 million and has grown to $10 million today. State and inter-
state agency expenditures to match Federal funds have increased six-
fold in that time. The President has asked for legislation to triple the
Federal share over 5 years—from $10 million to $30 million—and to
provide bonus funds for control, inspection, and manpower programs.
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State Efforis

The years since 1965 have seen significant strides in State water
pollution control programs. The amount and significance of legislation
introduced and enacted in State legislatures in recent sessions and the
rise in appropriations for support of State water pollution control
programs point to progress. A rapidly rising number of States now
financially assist the construction and operation of local waste treat-
ment plants. Thirty-one States have authorized assistance programs,
and all but 10 of these States have funded their programs. Some States
provide other forms of assistance. For example, Nebraska, New Hamp-
shire, and New York underwrite local bond issues; and at least 23
States award to industry tax incentives in one form or another.
States have tightened supervision over local waste disposal opera-

plants and have upgraded operators’ qualifications and skills by
mandatory certification requirements and training programs. Forty-
six States require permits for municipal and industrial discharges;
six States inspect treatment plants monthly, five quarterly, and 13
annually ; 43 States require mowuchly operating reports; 16 States re-
quire mandatory certification of waste treatment plant operators.
Unfortunately, in many States, these mechanisms dc not work as
well as they could. 7 |

State legislatures themselves arc looking hard at the organizational
structure for administering State water ollution control programs.
At least 16 States have acted in this area. Most of those States have
taken part or all of the water quality responsibility from health
departments and created either water quality boards, made up of repre-
sentatives of a number of State agencies, or combined water quality
responsibilities with natural resources activities. Some -States—for
example, New Jersey and New York—have combined their air and
water pollution activities in an even more comprehensive appreach to
environmental management. Perhaps the most exciting organizational
innovation has been the statewide treatment authority. Ohio has
authorized an Ohio Water Development Authority, with power to
construct, operate, and assess charges for treatment plants in that
State. Maryland has recently created a Waste Acceptance Service with
similar functions. Overall, State spending for pollution control pro-
grams in fiscal year 1970 will more than triple spending in 1965, in-
creasing from about $11.2 million to an estimated $36 million.
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WHERE WE STAND

Problems and Their Control

As discussed earlier, the two major sources of organic pollution are
industrial and municipal wastes, with industrial discharges contrib-

tion of pollution from industrial sources—where abatement technology
is generally available—is largely a matter of attaining necessary in-
vestment levels.

According to extremely tentative figures, industrial investments for
water pollution control facilities increased in 1969 over 1968. The
actual spending for industrial pollution control facilities in 1€68,
however, was less than the amounts previously projected.

Although the level of industiial investment appears to be close to
the level necessary to meet water quality standards, there is room for
concern that the industries putting money in now are the most public
spirited firms, and in the years ahead the main burden of investment
will have to be carried by the less highly motivated firms. If this is
true, the investment level is likely to fail unless Federal and State
enforcement is greatly strengthened.

The cost of solving pollution from municipal discharges will be
high over the next 5 years. According to FWQA estimates, about $10
billion of capital investment will be needed to meet water quality
standards, compared to about $3.8 billion for industry. (Industry’s
capital costs are much lower than are municipalities’ because the
wastes do not have to be collected from a wide area and because firms
generally choose less capital intensive abatement measures.) Since
1965, the level of investment in municipal facilities has nearly
doubled—from $476 million to $880 million—but it must reach an
annual level of $2 billion to cut backlogs and keep pace with future
population and expansion. The President’s program will help achieve
this level.

Current monitoring systems are not adequate to determine the extent
of improvement or deterioration of water quality. In some isolated
cases, such as Lake Washington in Seattle and San Diego Bay, im-
provement has been dramatic. In other areas water quality has
deteriorated. Given the Administration’s proposed level of funding,
more uniform improvement is likely in the next few years.
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Nutrient Enrichment

Eutrophication is emerging as perhaps the single most difficult
water pollution control problem. It is especially vexing because even
as gross organic waste loads are reduced by injections of money into
treatment plants, eutrophication does not stop. It will continue to
prevent achievement of high quality water. The causes of eutrophica-
tion have recently been under debate. Some claim that carbon stimu-
lates algal growth and is the chief cause, rather than phosphates,
which had long been the -‘spected controlling factor. To learn more
about this, the Council ou Environmental Qufﬂlty and the Office of
Science and Technology (OST) met with a number of outside scien-
tific experts and Federal agency personnel. The staff of the Council,
the OST, and the Department of the Interior concluded that phos-
phates are still the most important nutrient to control if eutrophication
is to be successfully attacked. They held that carbon is only likely to be
limiting where algal blooms are already at unacceptable levels.

The lafgest amount of useable phosphates reaches water from mu-
nicipal sources. Phosphates in detergents account for apprcmmmtely
50 percent of the total. A second source, less amenable to control, is
runoff of phosphate fertilizers from land. Nitrogen, another contribu-
tor to eutrophication, especially in the western part of the United
States, also originates from municipal discharges and land runoff.

Toxicity Levels

Increasingly complex manufacturing processes, coupled with rising
industrialization, create greater amounts of exotic wastes potentially
toxic to humans and aquatic life. Current levels of cadmium, lead,
and other substances whose effects on humans and fish and wildlife are
not fully understood constitute a mounting concern. And mercury pol-
lution has become a serious nationa! problem.

Waste heat is one of the most serious emf;rging sources of water pol-
lution. The electric power industry, which currently discharges over
80 percent of all the thermal heat into the Nation’s waters, doubles its
capacity every decade. The trend toward la,rger, nuclear plants, which
create 50 percent more thermal Pgllutmn in water per unit of power
than fossil-fuel plants, could result in damage to aquatic systems—if it
is not controlled. With the tremendous thermal pollution potential of
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projected power production, it is fortunate that waste heat from elec-
tric generating plants can be adequatel” controlled. Waste heat and
thermal pollution can be reduced by improving the efficiency of the
p]ants by H’l“lklng prcxduczﬁve use Df heat; and by the use of cooling

EnfargementﬁEnfgrcement has not reached its full potential for two
reasons. First, the Federal Government’s authority over standards—
under the Federal Water Pollution Control Act—generally ex-
tends only to interstate waters. It does not adequately cover intra-
atate and ground waters. Second, the implementation plans of the
States do not specifically spell out the maximum amounts of effluent
t.hat can be dischmrged witﬂin the stindax ds Enfﬂrcement pmvisiﬁns
the Fede., 11 G—Gvernment has junsdlctmn cm__ly if the pc:)l}utmn frﬂm
one State endangers the health and welfare of another State; or if the
Governor of the State in which the pollution oceurs requests it (except
for shellfish damage or for oil and vessel pollution). The confer-
ence-hearing pI‘DEEdIII‘E is cumbersome and time-consuming. F]lmlly,
the Only force tlmt i:hr—l G‘rcrva nment can wzeld 1g11nst a polluter 1s a

cgmpllanc'e is a cantempt ~of- cc:urt action. The act dc:es not proﬂde
for fines to enforce compliance. The use of the Corps of Engineers’
permit authority as a basis for enforcement will add some Federql
muscle.

The President recommended in his February 10 Environmental
Message a broad range of tough new enforcement provisions. These
include: extending jurisdiction to intrastate pollution and ground-
waters, streamlining the enforcement procedures, establishing specific
effluent requirements, and setting fines up to $10,000 a day for non-
compliance. The procedures under which enforcement has been carried
out have been less than satisfactory. There has been no clear rationale
for convening enforcement conferences; rather, they have tended to be
reactions to crltlcal local problems. Even when held, the results have
been mixed. In many cases, abatement schedulesagreed to by the Fed-
eral Government and the States have slipped seriously. The purpose of
any enforcement program is voluntary compliance. What has been
lacking is a systematic process that makes clear to municipalities and
industries the timing and type of enforcement and penalties if they
fail to comply on schedule. Nevertheless, enforcement conferences
have spurred State and local governments and industry to make in-

vestments that they otherwise would not have made. The pace of
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existing water pﬂllutmn Iaws Vzgorausly But agnlﬁmnt chfmges in
the system of enforcement will be necessary to meet current and
future requirements.

Stete Prograins

Although States are better able to cope with water pollution than
with air pollution, they are still generally unable to meet the massive
requirements to implement water quality standards. Lack of funds
and personnel is the major reason. Low salary scales and poor merit
systems discourage many talented persons from seeking jobs in
State and local water pollution control agencies.

Local Programs

Construction and operation of waste treatment facilities have tradi-
tionally been left to individual muuicipalities, In too many cases, a
collection of small, uncoordinated treatment plants ring a city, when
a more efficient and effective sclution would have been a regional treat-
ment system. L.ocal jealousies and, in the past, the Federal grant
system have encouraged this fragmentation. The current proliferation
of small plants mdependent of each other in a number of communities
is poor economics and poor pollution control.

Tt is poor economics because small plants cannot operate as cheaply
as big plants. (However, economies of scale are not infinite. An opti-
mum system may inciude a mix of iarge and smail plants to permit
both economies of scale and optimum use of the assimilative capacity
of the receiving waters.) It is poor pollution control because of the
almost impossible task of getting a large number of communities and
industries in a single metropolitan area to plan and construct plants
on a coordinated basis. Not only is coordination difficult, but with
many diverse authorities, some will fail to take adequate steps to halt
pollution. Also, a large single plant can obtain the skilled personnel
necessary for sound ngrat.mn

As in the State agencies, lack of manpower s and funds are a problem.
Surprisingly large numbers of treatment plants are operated poorly
because of inexperienced personnel. This reduces the plants’ contribu-
tion to pollution control and shortens their useful life. But the most
pressing problem is raising funds for the construction of waste treat-
ment facilities—even when the Federal Government bears a large part
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of the cost. Not only is it becoming difficult to find sources of revenue
in the face of rising demands for public services, high costs, and high

to issuing bonds.

Monitorving and Informution

Water quality monitoring and information systeras are not ade-
quate. The systems tend to be spotty in geographic coverage and in
the parameters that they cover. Data often are not quickly available.
There is 1.0 method of combining data to develop indices to help policy
makers and the public determine the types of control programs neces-
sary. Finally, there is a shortage of data on the amounts and types of
pollutants discharged.

WHAT NEEDS TO BE DONE

The Council on Environmental Quality recommends the following:

1. Inwestment in -bvaste treatment facilities must be significantly
raised and kept at a sustained high level by enactment of the Presi-
dent’s $4 billion program of Federal grants.

Coupled with State and local matching funds, that program would
embrace a $10 billion effort. The President’s propos:l for an En-
vironmental Financing Authority should also be promptly enacted.

2. Management reforms must be vigorouly implemented to meet
water quality goals effectively and efficiently. In his February 10 mes-
sage, the President listed the following reforms in the FWQA. waste
treatment grant program :

e Federally assisted treatment plants will be required to meet
prescribed design, operation, and maintenance standards and
be operated only by State-certified operators.

» Municipalities receiving Federal assistance in constructing
plants will be required to impose charges on industrial users
sufficient to meet the cost of treating industrial wastes,

» (Comprehensive river basin plans will be required at an early
date to insure that Federally assisted treatment planis will,
in fact, contribute to effective cleanup of entire river basin
systems.

¢ Wherever feasible, communities will be encouraged to cooper-
ate in the construction of large regional treatment facilities
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providing economies of scale and more efficient and more thor-
G’liﬁ'h waste treatment.
ESSElitlal _to mee;t hlrrher water quallty stindards uid to tnsure that
public funds are not wasted. Continued evaluation of the ongoing
progress of implementation will be necessary to determine whether
additional and more effective rieasures are necessary.

8. The FWQA and other Federal waste treatment assistance pro-
grams should give prim*zfziy to encouraging the development of regional
treatment systems in metropolitan areas based on comprehensive
sewer, water, and land use planning.

4. These Federal programs must also encourage localities to tmpose
user cnarges on the emount and strength of wastes to increase equity
and to work toward self-financing systems. These charges would cover
not only industrial wastes, for which policy already exists, but home
and commerciz! wastes as well.

8. Vigorous and effective enforcement of water quality standards
must be implemented. The President’s proposals to extend Federal
jurisdiction to intrastate and groundwaters, streamline the conference-
hearing procedures, establish effluent requirements, and set fines up to
$10,000 a day for violations should be enacted promptly. The basic
process of enforcement should be improved. Information systems must
Le developed to include specific data on implementation schedules.
Expansion of Federal and State sampling stations, coupled with an
industrial waste inventory, are high priority. States, municipalities,
and industries should systematically be warned of Vi@liltif}n of stand-
ards, If action does not follow and if extenuating circumstances do
not exist, the Federal Government should automatically seek court
action.

6. Increased attention must Eas given to encouraging changes in
State and local institutions dealing with water pollution control. The
Council recommends that :

» Efforts be made to provide a demonstration in one river basin
of the most advanced concepts of water quality management.
Such a demonstration might use regional treatment facilities;
nontreatment alternatives such as in-stream aeration and low
flow augmentation ; and new financial incentives, such as effluent
charges. The proposal would demonstrate the techniques to
meet water quality management needs in the future, when the
problems from increasing population and industrialization
grow even more acute. The FWQA. should consider how exist-
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ing assistance programs could be channeled to such a
demonstration.

» Consideration be given to incentives for improving water qual-
ity institutions generally. To provide incentives, there must be
more knowledge of the merits and faults of various institu-
tional alternatives. One alternative that should be explored for
more widespread application is Statewide sewage: treatment
authorities similar to those authorized by Maryland and Ohio.
Other alternatives that should be explored include river basin
commissions or authorities and regional government entities to
provide sewerage facilities. Besides identifying the best types
of institutions for managing water quality, careful attention
should be given to the types of incentives, financial or other-
wise, necessary to encourage new types of institutions.

7. A concerted and comprehensive attack should be made on eutro-
phication. Three actions are necessary: One, phase phosphates ont of
detergents as soon as feasible; two, find better methods to control
agricultural runoff; and three, remove more of the nutrients from
wastes generated by towns and cities, particularly in urban centers
and in critical areas such as the Great Lakes.

8. A program should be formulated to deal with urban rwr. ,f and
pollution from combined sewer overflows. Research on alternative
methods of separation has uncovered some interesting approaches. In
a plan for the District of Columbia, an overflow lake would be created
to treat combined sewer overflows, and the treated water would then
be channeled into two other lakes for recreation. Promising proposals
should be put into operation as demonstrations of what can be done.
Clearly the costs and disruption that complete separation entails
make it an unattractive approach. In developing solutions to combined
sewer overflows, it is necessary to deal with the Lroader problem of
urban runoff which in itself can create high bacterial pollution. As
experience mounts and the chances for choosing wrong alternatives
diminish, the development of a broader remedial program should be
evaluated.

9. State programs need to be significantly improved. A major step
forward is the tripling of support to State and interstate agencies, as
announced by the President. Emphasis must be placed on improving
the capabilities of State pollution control agencies to monitor, enforce,
and inspect the operations of sewage treatment facilities.

10. Professional, technical, and operator manpower must be trained.
Manpower needs in water pollution control are great, and training
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should be accelerated. The Federal Gevernment, States, municinal-
ities and industries must all share in the costs and responsibilities
if a truly effective program is to be launched.

11. A strong and consistent Federal policy showld be developed to
control thermal pollution. Criteria should be upgraded to assure
prompt and successful negotiations with the States on water quality
limits from thermal pollution, as well as from other sources of water
pollution.

12. A policy and programs should be developed for ocean disposal
of wastes. In his April 15 message to the Congress on Waste Disposal,
the President directed the Council on Environmental Quality, work-
ing with the Secretaries of the Interior and of the Army, other Fed-
eral agencies, and State and local agencies, to det&rmlne research
needs, legislative changes, and other recommendations to deal with
the problem of ocean disposal. The report, due September 1, will focus
on new directions and policies in disposal of a wide variety of wastes
in ocean waters. _

13. More research, development, and demonstration are needed in
several areas. New methods must be developed to prevent, control, and
clean up oil spills. New methods should be developed to deal with
waste heat, with more emphasis on its beneficial use. Broader research
18 required to define and anticipate adverse effects from water pol-
lutants, including the subtle long-term effects from small amounts
of toxic chemlcals,

14. Efforts to assure the safety of muﬂz&ipaz water supplies should
be increased. This will mean greater research on the potential health
hazards which may be contained in drinking water and move thorough
surveillance of drinking water supplies. Current knowledge, surveil-
lance, and control of Such hazards are inadequate.

15. More demonstrations on reuse and recyciing of waste waters
and studge should be conducted. Most abatement plans look toward
treatment and disposal into water bodies. The materials left over, the
so-called sludge, are disposed of as a solid waste. More creative solu-
tions for reuse, such as using the fertile waste water for irrigation
systems (providing both water and nutrients), recharging of ground
water, and use of recreation lakes as the end of the treatment process
are necessary. Tertiary treated waste waters could be used as a source
cf domestic and industrial water supply. The nutrient- rmh sludge
might be used productively as a soil conditioner.

16. Water quality management should be considered in the broader
context of overall waste management. Water pollution, like other
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forms of pollution, is a problem of materials balance. If the materials
nc:rmall GDHSldEI‘Ed waste are used fi:)r pmduetlve purposesg pgllutlcrn
ple—wauld also reduce pcr]lutlan :EI‘D,,, prlmary Prt)due.tlc:ni New
chemmals, offshore o1l laadlng facilities, and new methods of generat-
ing power will all have an impast on the environment—positive or
negative. Attention must be given to “technology assessment” to pre-
vent future pollution and to choose alternative courses that will reduce
it. Strategies to deal with water pollution or any other pollution
should take into account these broader waste managemert
considerations.

17. The attack on problems from agricultural pollution showld be
intensified. Among these are nutrients from fertilizers; animal wastes,
especially from feedlot operations; pesticides; and lrrlga:ﬁmn return-
ﬂcws Eew techn1ques mugt, be develcrped and demanstrated :Er:ir con-
more actmn can and should be taken now to cleal Wl‘th these prc::blems
The Council is currently working with Federal agencies and universi-
ties to evaluate the status of control techniques and the best research
and action approaches.

18. Mechanisms may be required to protect water against a wide
variety of materiais that enter the environment and that are not cov-
ered under current regulatory authorities. The Council is exploring the
feasibility t::f a program t to Prete%t anﬂ chtrDI praducts an(i residuais

Looking Toward the Future

The Nation is on the threshold of a major attack on water pollution,
but the goal is not easily won. The President’s proposals for a $10
billion firancing program and tighter enforcement will reverse the
worst water pollution, but other water pollution problems will be-
come even more apparent. In the short run, there is no easy solution
to this highly complex problem. In the long run, control of water
pollution will require institutional and management changes, péssﬁﬂy
some changes in the products that people consume. It will require large
amounts of public funds, and it will lead to higher prices for some
products.

The financing and management tools to solve the water quality prob-
lems of the future are yvet to be developed. The Nation’s ability to
develop these tools is its most important challenge in attaining high-
quality water.
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WE TEND to view air pollution as a recently discovered phe-
nomenon. But since the dawn of the industrial revolution,
people in many communities have endured levels of smoke pollution
that would be held intolerable today. In the last half of the 19th
century, a surprising number of aroused citizen groups protested the
smoke-laden air of London. But their protests were lost in the over-
whelming clamor for industrial development at any price.

Progress in the United States was no more heartening. Chicago and
-Cincinnati passed smoke control laws in 1881, By 1912, 23 of the 28
American cities with populations over 200,000 had passed similar

cities. The public outery against these conditions resulted in the enact-
ment of improved smoke pollution legislation, its partial enforcement,
and a visible improvement in the air of some industrial cities. These
local control efforts focused primarily on cutting down smoke from
fossil fuels, particularly coal. The fortunate advent of diesel engines
in place of steam locomotives and the increased use of gas as a fuel
for space heating also helped cut back air pollution in that era.
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The Donora disaster in Pennsylvania in 1948 pricked the conscience
of the Nation, but the experience of Los Angeles beginning in that
same decade was a more certain sign of the complex air pollution prob-
lem which now confronts cities throughout the world. When the citi-
zens of Los Angeles began to complain of smog, few people suspected
that air pollution was a great deal more than just smoke. L.os Angeles
used virtually none of the fuels primarily responsible for the smoke
problems of cities elsewhere; yet smog appeared and worsened. Dr.
Arie J. Haagen-Smit, of tha California Institute of Technology,
finally pinpointed the principal sources of photochemical smog in
Los Angeles—hydrocarbons and nitrogen oxides from automobile
exhausts. Smog was at first thought to be a phenomenon amplified by
local weather conditions and limited to Los Angeles. Today, however,
most major cities are afflicted to some degree by photochemical smog
as well as by other forms of air pollution.

Air pollution is for the most part a phenomenon of urban living
that occurs when the capacity of the air to dilute the pollutants is
overburdened. Fopulation and industrial growth and a high degree
of dependence on the motor vehicle cause new gaseous and particulate
emissions to complement, interact with, and further complicate the
traditional ones.

‘When the first Federal air pollution control legislation was passed
in 1955, there were no viable ongoing State programs at all. There
was little interest in the scientific community, and the public, by and
large, equated air pollution with coal smoke and considered smog a
problem unique to Los Angeles. It is no wonder that air pollution
is regarded as a recently discovered phenomenon.

POLLUTANTS AND THEIR SOURCES

Five main classes of pollutants are pumped into the air over the
United States, totaling more than 200 million tons per year. These
are summarized in table 1 for 1968, the latest year for which data are
available for making estimates,

Transportation—particularly the automobile—is the greatest source
of air pollution. It accounts for 42 percent of all pollutants by weight.
It produces major portions not only of carbon monoxide but of hydro-
carbons and nitrogen oxides. |
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TaBLE 1.—FEstimated Nalionwide Emissions, 1968

[In mililons of tons per vear]

) Carbon Partie- Sulfur Hydro- | Witrogen )
Sourca m?na ulates oxides carbons oxides Total
oxide

Pransportation. oo cne e 63.8 1.2 0.8 16. 6 8.1 20. 5
Fuel combustion in stationary sources. . __ 1.9 8.9 24.4 -7 10.0 45. 9
9.7 7.5 7.3 4.6 .2 20.3
7.8 1.1 -1 1.6 -6 11,2
16.9 9.6 -6 B.& 1.7 37.3

214.2

o

g

33,2 32,0

1 Primarily forest fires, agricultural burning, coal waste fires.
Source: NAPCA Inventory of Air Pollutant Emissions, 1070.

Carbon monoxide (CO) is a colorless, odorless, poisonous gas,
slightly lighter than air, that is produced by the incomplete burning
of the carbon in fuels. Carbon monoxide emissions can be prevented
by supplying enough air to insure complete combustion. When this
occurs, carbon dioxide, a natural constituent of the atmosphere, is
produced instead of carbon monoxide.

Almost two-thirds of the carbon monoxide emitted comes from

from gasecline-powered motor vehicles.

Particulate matter includes particles of solid or liquid substances in
a very wide range of sizes, from those that are visible as soot and smoke
to particles too small to detect except under an electron microscope.
Particulates may be so small that they remain in the air for long periods
and can be transported great distances by the winds. They are produced
primarily by stationary fuel combustion (31 percent) and industrial
processes (27 percent). Forest fires and other miscellaneous sources
account for 34 percent. .

There are established techniques for controlling particulates from a
boiler stack or from a waste air stream—among them filtering, washing,
centrifugal separation, and electrostatic precipitation. These work
well for most of the particles, but complete removal, especially of the
very finest particles, is technically and economically difficult.

Swulfur oxides (SOx) are acrid, corrosive, poisonous gases produced
when fuel containing sulfur is burned. Electric utilities and indus-
trial plants are its principal producers since their most abundant
fuels are coal and oil, which contain sulfur as an impurity. The burning
of coal produces about 60 percent of all sulfur oxides emissions, oil
about 14 percent, and industrial processes that use sulfur 22 percent.
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Air Poliution Emissions in the United States, 1968
Percentage by weight

What They Are

Sulfur
Oxides
159

Hydro-
carbons
159%

Carbon
Monoxide
479

Particulates
139

Nitrogen
Oxides
10%

Where They Come From

Fuel
Combustion
in Stationary
Sources
: 219
Solid * Transportation
Waste 50 -ation
Disposal-= % : 42%

o/

Forest 8%

Fires—s- .

: Misc ,

109% / Industrial

' Processes
149,

Source: National Air Pollutions Control Administration, HEW.




Most of the coal and oil is burned in electric power generation plants.
About two-thirds of the Nation’s sulfur oxides are emitted in urban
areas, where industry and population are concentrated. And seven
industrial States in the Northeast account for almost half of the na-
tional total of sulfur oxides. In rural areas, however, sulfur oxides
sources may be large industrial plants, smelters, or power plants.
Any one of these may throw out several hundred thousand tons of
sulfur oxidesin a year.

Govern.nent agencies and industry have sought to reduce sulfur oxide
emissions in three ways: switching to low sulfur fuels (those with less
than 1 percent suifur), removing sulfur from fuels entirely, and re-
moving sulfur oxides from the combustion gases.

Hydrocarbons (HC), like carbon monoxide, represent unburned and
wasted. fuel. UUnlike carbon monoxide, gaseous hydrocarbons at con-
centrations normally found in the atmosphere are not toxic, but they
are a major pollutant because of their role in forming photochemical
smog. More than half the estimated 32 million tons of hydrocarbons
produced each year comes from transportation sources, mainly gas-
oline-fueled wvehicles. Another 27 percent comes from miscellaneous
burning and 14 percent from industrial processes. About 60 percent is
produced in urban areas, largely because there are more automobiles.

Nitrogen oxides (NO,) are produced when fuel is burned at very
high temperatures. Stationary combustion plants produce 49 percent
of the nitrogen oxide emissions; transportation vehicles, 39 percent;
and all other sources, 12 percent.

Internal combustion engines opcrate at very high temperatures, and
so do efficient, large electric power and industrial boilers. Nitrogen
that is ordinarily inert combines with oxygen in high temperature
flames and tends to stay combined if the exhaust gases are cooled too
quickly. The control of NO; from stationary sources requires careful
adjustment of flame and stack gas temperatures. Control of nitrogen
oxides from automobiles is more difficult because reducing other
pollutants can increase the output of NO.. |

Under the influence of sunlight, nitrogen oxides combine with
gaseous hydrocarbons to form a complex variety of secondary pollu-
tants called photochemical owidants. These oxidants, together with
solid and liquid particles in the air, make up what is commonly known
as smog. The photochemical oxidant family of pollutants includes,
among others, ozone, an unstable, toxic form of oxygen; nitrogen
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dioxide; peroxyacyl nitrates; aldehydes; and acrolein. In air they
can cause eye and lung irritation, damage to vegetation, offensive odor,
and thick haze.

WHAT AIR POLLUTION DOES

Air pollution adversely affects man and his environment in many
ways. It soils his home and interferes with the growth of plants and
- shrubs. It diminishes the value of his agricultnial products. It obscures
his view and adds unpleasant smells to his environment. Most im-
portant, it endangers his health.

The extent of air pollution depends heavily on how weather disposes
of the pollutants. The ability of the atmosphere to dilute and disperse
them is limited to two factors—wind speed and the depth in the
atmosphere to which air near the surface can be mixed. Although
considerable variation occurs from day to day in the extent to which
these factors disperse air pollution, the same patterns tend to repeat
themselves over months or years. On some few days in a year, strong
Winﬂs ancl hig}ﬂy unstable atmtpspheric Landitians may disperse even
and hlghly s,table c::xndltmns let small qua.ntitles of pcllutants accumu-
late and build up to serious proportions. Between these extremes,
variations in weather conditions create varying levels of pollution
over a given area.

Many cities lie in natural basins at the confluence of rivers, around
bays, or in flat areas backed against mountains. Such basins are natural
gathering places for low-lying masses of warm ai’r.;. which trap pol-
lTutants in the familiar phenomenon known as an “inversion.” How-
ever, even communities more favorably located 1ncrea31nﬂ'1y find that

atmospheric conditions limit the amount of air avmh’ble as 8 dumping

place for pollutants.

« « - to Human Healtlh

The most important effect of air pollution is its threat to human
health. Acute episodes of pollution in London, New York, and other
cities have been marked by dramatic increases in death and illness
rates, especially among the elderly and those with preexisting respira-
tory or cardiac conditions.
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The incident most familiar to Americans occurred in 1948 in Donora,
an industrial town in the mountains of western Pennsylvania. Almost
half of the town’s 14,000 inhabitants fell ill; 20 died. The worst air
pollation disaster of modern times struck in Landcm in 1952 when its
famous “killer smog” increased the number of deaths in London to
1,600 more than would have normally occurred. Both of those episodes
occurred when, under conditions lasting for several days, unusual
weather prevented the dispersal of pollutants.

'Such majar ﬂisasters are cause ff}l concern. Héwevm’ﬁ Df much

Ia.nge Eﬁ'ects on 1111111;111 health of expc:sure to 1crw-level 11:)11g 1ast1ng
pollution.

The causes of chronic diseases which constitute the major public
health problems of our time are difficult to determine. Assessing the
contribution of particular pollutants to these conditions is complicated
by the seemingly infinite variety of pollutants to which persons, par-
ticularly those in urban areas, are exposed from the day of their birth.
And it is difficult to separate pollution from the other biological and
physical stresses to which people are subjected.

Nonetheless, it is well established that air pollution contributes to
the incidence of such chronic diseases as emphysems |.ronchitis, and
other respiratory ailments. Polluted air is also linked! \igher mor-
ta,lity I“ItES fr::)m crther causesg inﬂlﬁdii‘lg cancer an .iruer 'asclérc:tic
rate of luzlg cancer than smc:ker_s in rura.l areas.

The incidence of chronic diseases has soared sharply during this
century, while the infectious diseases which were the primary public
health concern in the past have been brought under control. Heart
and blood vessel diseases caused more than half the deaths in the
United States in 1962. Lung cancer, once a rarity, now kills more
persons than all other cancer types combined. Emphysema has doubled
every 5 years ‘3111(23 W{)I‘Id War lI Alr p@llution has been 11111;3(1 tix

chﬂdren, Su@.h chlldhac;d dlseases may Well underllg r:.hronls 1115 devel—
oped in later life.

Knowledge of the health effects of specific contaminants present
in the air is far from complete. However, the more overt health effects
of several major classes of pollutants are beginning to be defined.
Those pollutants are found almost everywhere in t,he United States.
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When carbon monowxide is inhaled, it displaces the oxygen in the
blood and reduces the amount carried to the body tissues. At levels
commonly found in city air, it can slow the reactions of even the health-
iest persons, making them more prone to accidents. Moreover, it is
" believed to impose an extra burden on those already suffering from
anemia, diseases of the heart and blood vessels, chronic lung disease,
overactive thyroid, or even simple fever. Cigarette smokers, who are
already inhaling significant amounts of CO in tobacco smoke, take on
an additional CO burden from polluted air.

Studies show that exposure to 10 parts per million of CO for approxi-
mately 8 hours may dull mental performance. Such levels of carbon
monoxide are commonly found in cities throughout the world. In heavy
traffic situations, levels of 70, 80, or 100 parts per million are not
uncommon for short periods.

Sulfur owides, produced mainly by burning coal and oil, can cause
temporary and permanent injury to the respiratory system. When
particulate matter is inhaled with the sulfur oxides, health damage
increases significantly. The air pollution disasters of recent years were
due primarily to sharply increased levels of sulfur oxides and
particulates.

Sulfur dioxide can irritate the upper respiratory tract. Carried
into the lungs on particles, it can injure delicate tissue. Sulfuric acid—
formed from sulfur trioxide when water is present—can penetrate
deep into the lungs and damage tissue.

Health may be imperiled when the annual mean concentration of
sulfur dioxide in the air rises above 0.04 parts per million. Deaths from
bronchitis and from lung cancer may increase when this level of
sulfur dioxide is accompanied by smoke councentrations of about 0.06
parts per million. American cities often exceed this annual mean sub-
stantially. The annual mean concentration of SO, in the air was 0.12
parts per million in Chicago in 1968; in Philadelphia it was 0.08.
When SO, exceeds 0.11 parts per million for 8 to 4 days, adverse health
effects have been observed, and this level is reached in many large
- cities during inversions.

Photochemical oxidants have emerged relatively recently as a major
health problem, and resesrch relating to their effects on human health
is still in its infancy. However, studies have shown that eye irrita-
tion begins when peak oxidant levels reach 0.10 parts per million.
Increased frequency of asthma attacks occurs in some patients on.
those days when hourly concentrations average 0.05 to 0.06 parts per
million. Even the healthiest persons may be affected, however; a study
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of cross-country runners in a Los Angeles high school showed that their
performances suffered when hourly average oxidant levels ranged
from 0.03 to 0.30 parts per million.

Less is known about the effects on health of néitrogen owxides, which
play such an important part in producing photochemical pollution.
They have been little studied until recently. However, evidence so far
suggests thas they may be harmful to human health. A study in Chat-
tanooga, Tenn., linked very low levels of these oxides in the air to chil-
dren’s susceptibility to Asian flu.

The lowest particulate levels at which health effects have been noted
in the United States were reported at Buffalo. The Buffalo study sug-
gests that the overall death rate rises in areas with an annual average
concentration ranging from 80 to 100 micrograms per cubic meter. The
study also reveals a tie between these levels of particulate matter and
gastric cancer in men 50 to 69 years old. A similar association was
found in a Nashville study. Particulate levels in this range are found
in most major urban areas and are common even in smaller industrial
cities.

The findings relating to particulate matter, as a class of pcr]lutants
amply justify measures to reduce their level in the air. Included in
this class of pollutants are a number of substances which are potential
health hazards at much.lower concentrations and which will require
. even more stringent controls.

Beryllium, for example, which may be emitted from industrial
sources and from rocket fuel, can cause lesions in the lung, producing
serious respiratory damage and even death. Since the sources of this
pollutant are limited, however, it may be a problem only in specific
localities.

Asbestos, long recognized as an occupaticv.al hazard, is increasingly
present in the ambient air because of its use in construction materials,
brake linings, and other preoducts. Long exposure in industry pro-
duces the lung-scarring disease, ashestosis. On the other hand, mesothe-
lioma, a typeof lung cancer assaclated almost exclusively with asbestos
exposure, does not appear to be associated only with heaVy cr continued
exposure.

Many other particulate pollutants are a growing public health
worry even though they may not constitute such an immediate and
direct threat. Current studies suggest that lead levels now found in the
blood and urine of urban populations—-although well below those as-
sociated with classic lead poisoning—may interfere with the ability of
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the human body to produce blood. As air pollution becomes more wide-
spread, increased numbers of peaple are being exposed to airborne lead,
chiefly from automotive emissions, at levels formerly found only in
congested areas.

. « « to Vegetlation and Malerials

Air pollution inflicts widespread and costly damage on plant life
and buildings and materials. Some experiences of the past warned of
the effects of air pollution on plant life. Sulfur dioxide fumes from
a large copper smelting plant set up after the Civil War in Copper
Basin, Tenn., damaged 80,000 acres of timberland. Much of this orig-
inaily fﬁresteci mﬂuntain lanﬂ iS Still barren Tﬂday, tha damatre to
Gpera,lﬂns Bu_t tlla SIQWEI' chrcuuc 111311ry inflicted on sgrlf;ulturalr
forest, and ornamental vegetation by increasing quantities and varieties
of air pollutants has now spread to all parts of the country.

Smog in the Los Angeles basin contributes to the slow decline of
citrus groves south of the city and damages trees in the San Dernardino
National Forest 50 miles away. Fluoride and sulfur oxides, released
into the air by phﬁsphate fertilizer processing in Florida, have blighteﬂ
large numbers of pines and citrus orchards. Livestock grazing on
fluoride-tainted vegetation develop a crippling condition known as
fluorosis. In New Jersey, pollution injury to vegetation has been ob-

served in every county and damage reported to at least 36 commercial

crops.

At sulfur oxide levels r@utlnely observed in some of our cities, many
plants suffer a chronic injury described as “early aging.” Nitrogen
dioxide produces similar injury symptoms and seems to restrict the
growth of plants even when symptoms of injury are not visible. Ozone,
a major photochemical oxidant, is a significant threat to leafy vege-
tables, field and forage crops, shrubs, and fruit and forest trees—
particularly conifers. The damage from ozone in minute quantities can
be great. Extended ozone exposure to 0.05 parts per million can re-
duce a radi-h yield 56 percent. Tobacco is sensitive to ozone at a level

of 0.038 parts per million.
Air pollutants also damage a wide variety of materials. Sulfur oxides

will destrcy even the most durable products. Steel corrodes two to
four times faster in urban industrial areas than it does in rural areas

where much less sulfur-bearing coal and oil are burned. When par-
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ticulate matter is also present in the air, the corrosion rates multiply.
One-third of the replacement cost of steel rails in England is estimated
to be caused by sulfur pollution. The rise of sulfur oxides levels in the
air is accelerating the erosion of statuary and buildings throughout
the world, and in some cities, works of art made of stone, bronze, and
steel must be moved indoors to preserve them from deterioration. Par-
ticulate matter in the air not only speeds the corrosive action of other
pollutants but by itself is responsible for costly damage and soiling.
Clothes and cars must be washed, houses painted, and buildings cleaned
more often because of the particulates in the air. Ozone damages tex-
tiles, discolors dyes, and greatly accelerates the cracking of rubber.

. « « to Visibility

Air pollution dims visibility, obscures city skylines and scenic beauty,
interferes with the safe operation of aircraft and automobiles, and
disrupts transportation schedules. In one recent year, low visibility
from smoke, haze, and dust was the suspected cause of 15 to 20 plane
crashes. In L.os Angeles, visibility in the smog frequently lowers to less
than 8 miles. During the air pollution alert in the eastern States dur-
ing July 1970, visibility was almost totally obscured in some areas.
The Federal Aviation Administration’s visibility safety factor for
airplane operation without instruments is 5 miles. Nitrogen dioxide,
which reaches peak levels during morning rush-hour traffic, is respon-
sible for the whiskey-brown haze that stains the sky over many cities.
Particulates, however, are the major villain in reducing visibility.
Particles ( ash, carbon, dust, and liquid particles) discharged directly
to the air scatter and absorb light, reducing the contrast between
objects and their backgrounds. Particles are also formed in the at-
mosphere by photochemical reactions and by the conversion of sulfur
dioxide to sulfuric acid mist. Wherever sulfur pollution is significant—
which is wherever large amounts of coal and oil are burned—visibility
diminishes as relative humidity rises.

. » « to Climate COON

Air pollution alters climate and may produce global changes in tem-

perature. Chapter V of this report deals with that subject.
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WHAT AIR POLLUTION COSTS

. . . in Damages

The total costs of air pollution in the United States cannot be precisely
calculated, but they amount to many billions of dollars a year. Eco-
nomic studies are beginning to identify some of the more obvious costs.
To paint steel structures damaged by air pollution runs an estimated
$100 million a year. Commercial laundering, cleaning, and dyeing of
fabrics soiled by air pollution costs about $800 million. Washing cars
dirtied by air pollution costs about $240 million. Damage to agricul-
tural erops and livestock is put at $500 million a year or more. Adverse
effects of air pollution on air travel cost from $40 to $80 million a year.
Even more difficult to tie down are the costs of replacing and protect-
ing precision instruments or maintaining cleanliness in the production
of foods, beverages, and other consumables, It is equally difficult to
assess damage, soiling, and added maintenance to homes and furnish-
ings or how air pollution acts on property values. The cosi of fuels
wasted in incomplete combustion and of valuable and potentially re-
coverable resources such as sulfur wasted into the air is also hurd to
costs and time lost from work because of air pollution—or to calculate
tne resulting fall in productivity of business and industry.

. « » in Control

The total investment mnecessary through 1975 to control the major
hydrocarbons, and carbon monoxide in 100 metropolitan areas of the
United States has been estimated at $2.6 billion. This includes costs
for controlling both existing and new sources. By 1975, it will cost
another $1.9 billion for operation, maintenance, depreciation, and
interest.

These estimated costs are based on assumed future control require-
ments. Still, the yearly cost to control the industrial sources of these
four major pollutants is relatively low, less than 1 percent of the
value of the annual output of the indurtries involved, although the
costs to some industries is much greater.
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A ccording to industry estimates, the costs of control devices to mest
Federal motor vehicle emission standards are rising rapidly, both
because of general increases in prices and because of the increasing
stringency of the standards. The cost for 1968 and 1969 models was
$18-19 per car; for 1970, $36 per car; and for 1971 models it is esti-
mated at $49 per car. The application of more stringent standards
will increase these costs still further. Thus in 1971 the cost for in-
stalling control devices on the 10 million new cars produced will be
almost $500 million. However, assuming that the average vehicle life
is 10 years, the cost is only $5 per car per year.

PROGRAMS IN AIR POLLUTION CONTROL

Legisiative History

The first Federal legislation concerned exclusively with air pollution
was enacted in July 1955. It authorized $5 million annually to the
Public Health Service of the Department of Health, Education, and
Welfare for research, data collection, and technical assistance to State
and local governments. '

Pressures for action led to the Clean Air Act of 1963. It provided
grants to air pollution agencies for control programs (with special
bonuses for intermunicipal or interstate areas). And it provided Fed-
eral enforcement authority to attack interstate air pollution problems.

In October 1965, the Clean Air Act was amended to permit national
regulation of air pollution from new n.otor vehicles. The first stand-
ards were applied to 1965 models. These standards were tightened
for 1970 and 1971 model cars And ¢.e:. more stringent standards
have been announced for 1973 and 1975.

In November 1967, the Congress passed the coniprehensive Air
Quality Act, which undergirds much of the current Federal air pollu-
tion control effort. That act set in motion a new regional approach to
establishing and enforcing Federal-State air quality standards:

e The Secretary of HEW first must designate air gquality control
regions within a State or within an interstate region.

e The Secretary must promulgate air quality criteria which,
based on scientific studies, deseribe the harmful effects of an air
pollutant on health, vegetation, and materials. He must issue
control technology documents showing availability, costs and
effectiveness of prevention and control techniques.
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e In the designated regions, the States must show willingness
to establish air quality standards. )

e The States then set standards limiting the levels of the pollutant
described in the criteria and control technology documents. If
the States fail to do this, the Secretary is empowered to set the
standards.

o After the States have developed air quality standards, they
must establish comprehensive plans for implementing them.
(These plans should set specific emission levels by source and a
timetable for achieving compliance.)

The process of adopting standards and implementation plans can
take up to a year and a half, and the approval process requires still
more time. The process must be renewed and repeated each time
criteria and control techniques are issued for a new pollutant.

On February 10, 1970, the President made a number of legislative
proposals to improve the air quality program. Among them were pro-
posals to apply air quality standards throughout the entire Nation,
not just within the air quality control regions. Hearings are provided
for, and the States have the option of adopting more stringent stand-
ards if they choose. The States would have 9 months from the time
the national standards are established to submit a plan detailing
how they would enforce the national standards, including the asso-
ciated emission standards. The Federal Government would enforce
the standards if the air quality in a State or region fell below the
standards and the State plan was not being carried out. The pro-
visions for national standards should markedly quicken the process
of establishing enforceable standards and a workable plan for
abatement.

The President’s proposals also call for national emission standards
for new pollutant sources considered harmful to health and welfare
«nd which can be controlled. This authority is necessary to insure that
new stationary sources are designed to reduce emissions to the lowest
level consistent with available technology. National emission stand-
ards would apply to existing as well as to new stationary sources for
pollutants extremely hazardous to health, such as asbestos, cadmium,
or beryllium. The legislation wouid authorize the Secretary of HEW
to move directly against sources of these pollutants when States do
not act. .

The President’s program would also extend Federal enforcement
authority to pollution within one State. And it would levy fines of up
to $10,000 a day for noncompliance.

O r4 o
24

B i g Wy T 4l

A e W




The I)epartment f::f HEW ﬁrst. issueci dncuments on air quality

1;1 Febru,ary 1969. This tnggered the standardsasettlnn* pr@cess for
these two key pollutants. In March 1970, criteria and egntrﬁl docu-
ments were issued for carbon monoxide, hydrocarbons, and photo-
chemical oxidants. HEW expects to issue documents on lead, nitrogen
oxides, flourides, and pﬁlynucﬂemr organic compounds early in 1971,

By July 1, 1970, air quality regions had been designated in 40 major
met.rﬂpc:ht.an areas. By the end of the summer 1970, HEW exjpects to
d%.%nlgll‘ltg 90 remcrns, prﬂﬂcllng at, 1ea.st one regmn in Ear:.ll State These

pDPulﬂtli}ll AS crf J uly 1, 1970 17 States had submltted shandards
to the Department, and 10 had been approved. No implementation
plans have yet been approved.

Action on each new pollutant requires publication of air quality
criteria and control technology, the development and approval of
State standards for each region, and the devel&pmgnt and approval of
State implementation plans for each region. The National Air Pollu-
tion Control Administration (NAPCA) is currently studying 30 dif-
ferent pollutants to determine their potential effects on health. ‘When
the evaluations are completed, criteria documents will be issued, as
necessary.

Federal Abatement Actions

Although the major current emphasis is on a@velnpmg standards,
some action continues under the enforcement provisions of the 1963
Clean Air Act. Since passage of the act, 10 enforcement conferences
have been held. Four have dealt with sulgle sources of pollution; six
have considered all sources of pollution within major metropo:itan
areas, including the metropolitan aress of New Y c:rk-l‘i’ew Jersey,
Kansas City, and Washington, D.C.

Those conferences covering whole metropolitan areas have concen-
trated more on strengthening State and local efforts than on directly
curbing polluters. The conference- public hearing procedure has been
a cumbersome and time-consuming method of taking action against

individual ‘p(}lllltEI‘%
P ] 2k ldaadad 3w  1NEE

ThE ﬁﬁt &11‘ T}Gllﬂtl(jl; a1l lﬁf{!ﬁl‘“n%iu_- ACUION - WAS IISvivilveh i wove -

aaainst a chicken rendering pla,nt in Bishop, Md. A conference was
neld in 1965 and a publlc-. hearing in 1967 ; a suit was beglm in the Fed-
eral district ::.cxurt in 1969, and an appeal finally made to the U.S
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Supreme Court. The plant was not shut down until the Supreme
Court refused to hear the appeal in May 1970—5 years after the action
started. No other enforcement action has proceeded beyond the con-
ference stage.

No enforcement has yet taken place under the 1967 act, since the
standards, for the most part, have not yet been adopted nor implemen-
tation plans approved. The President has submitted comprehensive
proposals to the Cc:ngress to strengthen enforcement powers. These
are discussed later in the chapter. -

Curbing Auto Pollution

The first standards set under the 1965 Amendments to the Clean Air
Act applied to 1968 model vehicles. These stan'dards required complete
control of crankcase hydrocarbons and partial control of exhaust
hydrecarbons and carbon monoxide.

In June 1968, HEW tightened exhaust standards for 1970 and later
model vehicles ar;d for the first time set evaporative loss standards—
to be applied starting with the 1971 model year.

In July 1970, the Secretary proposed sweeping changes in pro-
cedures for téstmg whether new automobiles meet the Federal emis-
sion standards—when it was discovered that the existing procedures
underestimated the actual amount of pollution being emitted. The
new test procedures would take effect when prototypes of 1972 model
cars begin their tests at the end of this year. At the same time, the
Secretary confirmed the same 1975 standards for hydrocarbons and
carbon monoxide and said that the nltrcgen oxide and particulate
standards proposed in February 1970 would be confirmed as soon as
test prcrc,edures for these standards had been developed. Table 2 sum-
marizes the effects of all these standards on automobile emissions
through 1975.

Under the 1965 Amendments to the Clean Alir Act, NA'IPC,A tests
only vehicles submitted by a manufacturer. If the test vehicle meets
the Eederal standarcis all c;the* 111;% mcpdel vehmleg St}ld by a manu-

'Ihe ﬁrst Survmllance data on pr@&urtmn line cars Subj ect to the
Federal standards were reported in the summer of 1968. The data
showed that, on the average, the cars complied with the Federal
standards. However, by the winter of 1969, the surveillance data
showed that, on the average, hydrocarbon emissions of 1968 cars ran

about 20 percent above the standard and carbon monoxide emissions
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about 8 percent above. Reports in 1970 show hydrocarbon emissions
higher than the standard by 25 percent and carbon monoxide by about
10 percent.

TaABLE 2.—FEzhaust Emission Stundards and Unconirolled Vehicle FFmission Levels
Based on Current and Proposed 1972 Test Procedures

PRESENT TEST PBQCEDERE

Hydrocarbons Carbon Oxides of Particulates

monoxids nitrogen
G./mi.l| Per- | G.jmi.| Per- | G./ml.| Per- | G./ml.| Per-
cent ! cent cent cent
Baseline (uncontrolled vehicle) ... 11.2 ... £ 2 1 1 [ NSRRI [ NN R
Prezent standards (Intended degreo
of COmtrol) oo oo eeeeen 2.2 80 3.0 6 | N.A2| N.A N.A. N.A.
1975 standards {(expected control) . ___ .8 a6 il. o -1 2 [ [ VS S,

Basclina (uncontrolled vehicle) . ___._ 146 |._._.___| 116.3 |oconua-- 6.0 |- [+ - I P
Equivalent present standards
(achieved degree of control) . ... .._
FProposed 1972 Standards (control)...
Proposed 1973 standards (control) _ ..

Proposed 1975 standards (control) _ .. .5 97 1.e| a1 .9 85 .1| 667
1 Grams per mila gmittgd 3 No standards applicable.
? Percentage reduction from uncontrolled vehicle. HSource: NAPOA..

Remedies for the failure of production line cars to perform as well
as their prototypes are both administrative and legislative. New tests
to be applied for the first time to 1972 models ‘include a revised dura-
bility test. It will more accurately reflect actual operating conditions.
And the manufacturer will be required to make available to NAPCA
test cars to be under the control of the Federal Government in ac-
cumulating durability mileage.

Proposed Presidential amendments to the Clean Air Act would
authorize HEW to withdras approval of a particulai model of car if
vehicles coming off the praductmn lines do not meet the Federal stand-
ards. Mﬁrecwer, the Secretarv of HEW would be explicitly authorized
to test, or require manufacturers to test, vehicles at the end of produc-
tion Imes. Even with these safeguards, many automobiles will not meet
the standards. In addition to systems that break down or are not suf-
ficiently durable, the car owner may not pr&wde proper maintenance,

The data on present levels of pollution in our urban environment,
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the projected increase in urban troffic in the years ahead, and the
performance of pollution control systems under actual drlvmg condi-
tions make it clear that even appiymfr stricter standards in 1975 will
only prolong th: downward curve in vehicle emissions until the middle
1980’s. After that, carbon monoxide levels will again rise because of
the sheer ﬂumber of autﬁmgbiies on the roaﬂs aﬁd ‘highways

system Gf englnes_, fuels;_, anci_ fiuel addltlveg gﬁ'ectlve ccmtml then,
means dealing not only with engines and control devices but Wiﬂ’l the
fuel itself and with fuel additives. The President’s proposed legislation
includes authority to establish standards and regulations for both
fuel and fuel additives.

The key additive from an air pollution control viewpoint is tetra-
ethyl lead in gasoline. It accounts for a significant portion of the par-
ticulate pollution from automobiles. Most experts believe that control
systems incorporating chemical catalysts will be required to meet 1975
standards. Experience to date indicates that lead in gasoline poses
serious problems to the use of catalytic control devices. Although other
control methods are likely to be available, the catalyst appears to be
most economical and durable. A panel of the Commerce Technical
Advisory Board concluded that lead-free gasoline should be ready
within the next few years so that industry will have the chance to road-
test these catalytic devices. Automobile manufacturers say that they
intend to market vehicles with low-octane requirements in their 1971
models, thus reducing or even eliminating the need for lead in gasoline.

The Secretary of HEW has asked the chief executives of the Na-
tion’s petroleum companies to work toward production of a lead-free
gasoline. The Secretary suggested a plan to reduce lead levels in regu-
lar grades to 0.5 gram per gallon by July 1, 1971, and to zero lead
content by July 1, 1974, However, since premium gasc-lme containing
lead will still be _needecl for a number of years to meet the requirements
of high compression engines in older cars, the Secretary’s plan pro-
vides for leaded premium gasoline as long as it is needed. To make the
new gasolines competitive, the administration has requested a $4.25 per
pound tax on lead used in gasoline. :

An aiternative to the internal combustion engine may be necessary
if it cannot meet the increasingly stiff standards. The President an-
nounced in his February 10, 1970, environmental message a program
to develop one or more alternatives within 5 years. He called for:
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Carbon Monoxide Emissions by Motor Vehicles
in the United States, 1960-20
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Source: National Air Pollution Control Administration, HEW.




» An extensive research and development program to be con-
ducted under the general direction of the Council on Environ-
mental Quality;

* An incentive program to private developers, through Govern-
ment purchase of privately produced unconventional vehicles
for testing and evaluation.

Conirolling Sulfur Oxides

Sulfur oxides are one of the most difficult classes of air pollutants to
control. Because of their toxicity and pervasiveness, they are among
the most dangerous air pollutants to human health and are clearly
the most harmful to vegetation, buildings, and materials. Because
their source is chiefly the electric power industry, their potential
increase is tied to that burgeoning industry, which almost doubles its
output every 10 years.

At present about 65 percent of the energy for generating electricity
stems from coal; gas, oil, and hydroelectric sources account for about
84 percent; and nuclear energy the remaining 1 perce.nt By 1980, 22
percent of the total installed electric power capacity is expected to be
nuclear. By 1990, it will be 40 percent. However, by far the greatest
source of energy is now, and will continue to be for the rest of this
century, the burning of coal and oil. The amount of coal used for
power by the year 2000 will be four times greater than it is todeay.

A nmnber of alternatwes are a,vallable to ccnﬁrml sulfur DEl&B p§1=

an alt@rn.a.t.we, low-sulfur fuel 1s availa.ble ‘Most coal neax the I¥ atmn’s
centers of population and power demand is high in sulfur. Low-
sulfur coal not only is far away but also commands a higher price for
use as coke by domestic and foreign steelmakers. North Africa and
other areas are rich in low sulfur oil but are limited by low production
and refinery capabilities. Oil import quotas bar it from certain areas
of the Midwest and the West Coast, although the oil may be imported
to other areas of the United States. The United States will probably
centinue to rely primarily on residual oil from the Western Hemis-
phere. And that oil will have to be desulfurized before it is used. Nat-
ural gas carries an insignificant sulfur content, but it is the scarcest
of fossil fuels, and most of it is being conserved for nonpower purposes.

Sulfur can be separated from coal and oil, but the processes are
costly, and some are not fully developed technically. Methods to re-
move sulfur from the stack gases after the fuel is burned are under
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development. However, none of these processes is yet in large-scale
use and the costs are not yet known. Some of the stack control processes
recover sulfur or a sulfur byproduct, which can be sold to help offset
costs. Some are also being evaluated for their potential in reducing
pollution from nitrogen oxides.

Research and Development

A number of technological and research gaps in controlling air pollu-
tion still exist. NAPCA carries on an extensive research, development,
and demonstration program in its own facilities and through grants
and contracts. The fiscal year 1970 budget contains $59.8 million in
budgeted funds for research and demonstration. The fiscal year 1971
budget requests call for $63.8 million.

Two principal areas hold high priority. One is the development of
technology for the control of Statlana.ry sources. Currently, a com-
prehensive program is underway in NAPCA, working with the Bu-
reau of Mines and TV A, aimed at perfecting teghniques for controlling
sulfur oxides. A similar program is getting underway for nitrogen
oxides, The second prime priority is the development of new low-
emission power systems for motor vehicles. This program aims to
develcrp ’Lt lea.st. two unccmve.ntloniﬂ vehlcle pratatyges i;nd to dem=
on gas tufblna si;emnz, and hybmd Sy atems, ‘with continued Wc}rk on
electrical Systczma, The 1971 Federal Dudget sets asic’> $9 million for
this program. The Council on Environmental Quality has worked
closely with the Department of Health, Education, and Welfare,
which is the lead agency for this program, and with other Federal
agencies to assure that the widest range of Federal talents is enlisted
in the low-emission power program. The Council has also appointed a
committee to advise it on this program, headed by Dr. Ernest
Starkman, of the University of California at Berkeley.

Air Quality Monitoring

Ccﬂleeﬂng and evaluating data on air pallutant emissions and air
quality require a joint Federal-State-local effort. NAPCA is now en-
gaged not only in operating its own air monitoring network but also
in supporting State and local monitoring activities. NAPCA's own air
monitoring program involves operation of more than a thousand air
sampling devices at stations across the country, including six con-
tinuous monitoring stations in major cities. Over the past year,



mechanized devices for measuring various gaseous pollutants were
put in Qperatlﬂn at 145 SltES L‘hls ezpan%mn c;f NAP(ZA’S netwgrk
have bee:n or W,lll be the Sub‘;] ect of air qua,llty criteria documents.

State and local governments, which have the primary responsibility
for monitoring air quality, operate over 2,000 stations. Most of them,
however, monitor air quality only intermittently.

State and Local Programs

With one major exception—new motor vehicles, whose control the
Clean Air Aect preempts to the Federal Gnvernment_prlmary respon-
sibility for the control of the sources of air pollution is assigned
te State and local governments. An assessment, then, of State and
local air pollution control programs is a useful measure of the current
efforts to cope with the problem.

A March 1970 Department of Health, Education, and Welfare
report to the Congress, “Progress in the Prevention and Control
of Air Pollution,” traces the considerable increase In State and
local budgets for air pollution control, stimulated in large part by
the Federal matching grants program initiated in 1963. However,
of the 55 State and territorial programs being financed by the grants
program in 1970, only six have reached an annual per capita expendi-
ture of 25 cents, which is generally considered the minimum expendi-
ture needed for State programs. Only 23, including the six, are spend-
ing as much as 10 cents per person per year. At the local level, the
situation is better: 64 of 144 grantee agencies are spending at least
40 cents per capita per year, whicl is generally considered the mini-
mum iié'eded fc)r local Prc;grams
accelerated pace et which States ha‘v’g been adc:pt.lgg air jgc:rllutm;tl con-
trol regulations during the last several years. Prior to passage of the
Clean Air Act in 1963, only nine States had adopted air pollution
control regulations. By 1967—-68, 80 had. By the end of 1970 it is ex-
pected that all States will have established the legal basis for con-
trolling the sources of air pollution. ' |

No detailed survey has been made of the adoption of air polluticn
regulations at the local level of government. However, local agencics
set up to deal with the problem have proliferated—from 85 agencies
in 1962 to more than 200 taday.
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Budgets of State, Local and Regional Air Pollution
Control Agencies, Fiscal Years 1961-69

2 7

&
:-Ili

191*
Agencies

=

170%* Federal |
Agencies 21.2

Federal
15.6

30 — — 7 —

93+%
_Agencies
Federal

1961

*Number of Agencies: Totals for 1961 represent all agencies in existence at that time;
Totals for subsequent years represent all agencies receiving Federal grant support:

Source: Nationsal Air Pollution Contro! Administration, HEW.
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TaBLE 3.—Slate Laws and Regulations

[Number of 8tates enacting laws and regﬂlaticng in specified years]

1951-62 1963-64 1965-66 1967-68 Total

Initial lIawenaected. . . ..__. e i1 a 9 23 46

First regulation adopted__ . ______.__... L I D 4 17 30
Type of regulatiim

4 13 26

3 11 16

3 12 19

1 i1 15

3 14 22

2 13 17

4 g 14

e mmmamm=n b 6

1 b 6

part to the Cmu}'resa “Manpcm*er and ’I‘Pa.mmg Needs f@r Air Pollu-
tion Control,” indicates that in general control agencies are inade-
quately staffed. Fifty percent of State agencies have fewer than 10
positions budgeted, and 50 percent of lﬂcal agencies have fewer than
seven pcxsﬂmns budgeted. Further, during 1969 the vacancy rate for
all agencies was 20 percent. Recruitment of competent perscmnel 18
difficult. The re, . estimates that by 1974 State and local agencies
will need 8,000 persmmel if they are to implement the Clean Air Act
PI‘DPEI‘]Y§£L jump of 800 percent over the number of persons currently
employed in these programs.

The chief difficulty is the low salary rates paid by State and local
agencies. The HEW report cites a study which indicates that State and
local median salaries fall 20 to 50 percent below the median paid by
industry for comparable positions.

EVALUATION

In evaluating the effectiveness of air quality efforts, it is useful to
separate stationary from mobile sources, since the methods of control
and the implementing institutions are so different. It is also useful, for
purposes of perspective, to compare air quality and water quality
efforts on stationary sources, since many aspects of the Federal legisla-
tion are similar.
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Stationary Sources

Congressional and public concern focused on water pollution many
years before air pollution. The first perinanent water pollution legisla-
tion was enacted in 1956, the first permanent air pollution legislation
not until 1963. There are currently standards and implementation
plans for almost all the interstate and coastal waters of the United
States, covering most forms of water pollution. Water quality criteria
have been developed, and Federal, State, and local governments and
industry are beginning to commit themselves to abatement programs.

In contrast, only five air pollution criteria have been issued; only
10 State standards have been approved; and no State implementation
plans have yet been approved. There is currently no basis for enforcing
standards, because enforcement must await approval of implementa-
tion plans.
of stationary sources for three major reasons. First, there is no avail-
able technology for a number of air pollutants, although most forms
of industrial water pollution are amenable to control. Second, State
water pollution control agencies have existed for many years in the
United States and have developed capabilities, although often limited.
Until enactment of the Air Quality Act of 1967, air pollution control
was largely conducted by local agencies. Few States had adequate man-
power and resources. Finally, the Air Quality Act of 1967 is no longer
an adequate tool to cope with current pollution problems, Procedures
for development and implementation of air quality standards are too
slow and place an inordinate burden on both the States and the Federal
Government. ”

The current enforcement authority is also inadequate. As with water
pollution, the Federal Government has no jurisdiction if the pollution
from one State is not endangering health and welfare in another State,
unless the Governor of the State in which the pollution occurs requests
help. The current conference-hearing procedure is unduly cumbersome
and time consuming. The only court action that can be requested by
the Government against a polluter is a cease-and-desist order, and the
only available remedy in the case of noncompliance is to hold the
polluter in contempt of court. The current act does not provide for

fines to compel compliance.
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Mobile Sources

The attack on pollution from automotive emissions has begun to make
progress. Current standards have already reduced emissions, and
the 1978 and 1975 standards are expected to bring a further marked de-
crease. As discussed earlier, however, control systems on vehicles sold
to the public lose their effectiveness more rapidly than on test vehicles,
and, accordingly, the goals may not be met. Also, the current program
does not deal with the millions of cars on the road with no control
systems at all or with systems that do not or will not meet the required
standards.

Monitoring

Although air pollution monitoring has been underway for years, the
current systems—Federal, State, and local—are so spotty in coverage
that it is very difficult to determine trends in the quality of air. For ex-
ample, sampling stations are generally in downtown areas. The deteri-
oration of air quality away from these regions, where the greatest
amount of industrialization and urbanization has been taking place, is
often not even monitored. Often trend data indicate improvement in
one pollutant, while other pollutants not measured in the same city are
increasing. Clearly, the total level of pollutants in our major urban
areas continues to be above levels at which adverse effects on human
health and destruction of vegetation, buildings, and materials occur.
But improved monitoring systems are necessary to understand the
status and trends in air quality and to develop better control programs.

State and Local Programs
As discussed earlier, until enactment of the Air Quality Act of
1967, air pollution was carried on largely by local agencies. The
expenditures by State government were only $1.1 million in 1961. Even
under the stimulation of Federal grants, State air pollution control
agencies spent only $9.6 million in 1970, compared to $17.2 million for
local air pollution control agencies and about $36 million for State
water pollution agencies.

NAPCA considersinadequate some 28 to 84 State programs for areas
not under the jurisdiction of a local agency. Some 14 to 20 are con-
sidered adequate or progressing rapidly, and only two to four are
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%1% percent. Df the s 1?31143135 spenchnn’ what EAPGA QQDSldEI‘S adequate
for a minimal program.

WHAT NEEDS TO BE DONE

The Council on Environmental Quality recommends the following:

1. The President’s legisiative program should be enacted to deal
more effectively with stationary sources by setting national air quality
standards and national emission standards on substances harmful to
health, by streamlining enforcement procedwres, and by providing
fines of up to $10,000 a day.

2. If the President’s legislative program is enacted, the major
Federal efforts on stationary sowrces should be directed toward the
prompt establishment of national air quality standards afzmsnng @
wide range of pollutants, and toward development of emission control
limits for harmful polluiants such as asbestos, berylliwm, cadmiéum,
and other toxic materials. :

3. Programs must be developed to improve State and local control
agggrwz’es Hiﬁhgst priarity :chmlc’i ba wiven tc:: izmreasinif perscmnei

are neeessary to pmwde the persgnnel needed for eﬁ’ectwe *111‘ q11111ty
management. |

4. Federal research and development on sulfur owides and nitrogen
owide control technology showld be accelerated. Sulfur oxides control
tgchnc:lagy for large coal- and oil-fired powerplants should be demon-
stratgd in ac::tufx,l ﬂperatlcm S0 that the technaif)gy can be appheci

Slbllltles fcn:‘ this. Studles Gf better Qﬂmbugtmn metlmd*s tc:p reduce
oxides of nitrogen are also needed.

5. 4 more balanced research and development program is necessary
to hasten the development of more efficient energy processes. Although
control technology for sulfur oxides will provide appreciable improve-
ment for several decades, a longrun answer to this type of air pollu-
tion lies in better energy conversion processes which will emit less
pollutants per unit of energy produced. (Gasified coal, fluidized bed
combustion, breeder reactors, and nuclear fusion all hold promise, Al-
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though research for new nuclear power sources has already received
significant support, greater attention must be given to these other
prucesses. Even now, the Nation needs to use its fuel resources more
effectively through development of a national energy policy. Such a
policy would guide the use of natural gas, low-sulfur coal and oil, and
other energy resources to assure their availability and minimize air
pollution.

6. Incentives to accelerate industry support for research and to
stimulate corrective actions should be considered. Specifically, incen-
tives might encourage increased research by the electric power indus-
try to develop better control methods and new types of power that
are less polluting. Other incentives could encourage a shift to tech-
niques which would reduce pollution from combustion processes.

7. The President’s legislative g}f*&p&sak for regulating fugZ and
fuel additives, taxing lead to be used in gasoline, and testing emission
systems on the production line are critical for meeting motor vehicle
emission standards and should be enacted.

8. Alternatives available to assure continued control of motor vehi-
cle emissions under actual road conditions should be evaluated. Some
alternatives include warranty of system effectiveness by the manu-
facturer, incentives to States to check vehicle emissions as part of their
automobile inspection procedures, and development of more foolproof
emission control systems as a prerequisite for Federal certification.

9. The development and widespread testing of an inempensive and
effective emission control system for installation on used cars should
be accelerated. Consideration should be given to requiring its wse on
all automobiles or on vehicles in areas with severe pollution problems.

10. Zhe program for development of an unconwventional wehicle
propulsion system (e.g., steam, gas turbine, or hybrid) should be ac-
nggﬁztgd to assure éhfzt tﬁs tgéﬁnc:Z@gg; 'wilz E:g E@E’iliiEZé zf L?WSﬂﬁ‘iQﬂi?;Z

Fgcig?ﬂl Sﬁﬂﬁdﬁ’?’d‘s.
11. Iﬂﬁ‘?”é&é’éi research s?zc:zz;zci be c:*&mi_miéci on zf?ié é&@ékmnt éf

!ZlEI]t- tra.nspert.atmn, 1t. is als;g a methc:d tﬂ reéluce air pgllutmn. It d3=
serves more study as such. Also, more research is necessary on the
placement of roadways and traffic flow patterns as a method of mini-
mizing air pollution.
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12. More research should be conducted on the effects of air pollutants
on man. More knowledge is especially necessary about short- and long-
term health impacts of air pollutants. The number of health E.Eect
studies should be increased and a thorough evaluation madg of current
epidemiological evidence.

18. Federal, State, and local monitoring programs must be improved
considerably. There is need to develop inexpensive automstad instru-
ments to monitor air pollutants. More monitoring stations, especially
in areas of rapid population growth and industrialization, are vital.
And standard methods of measurement need improvement.

14. Land use planming and control should be wused by State, local,
and regional agencies as a method of minimizing air palzfui:znn Large
lllduStI‘IES a.nd pnwer cfenaratmg faclhtles shcruld be lacated in places

assure that a 111111‘11,331‘ of EﬂVlranlBlltal values, 111:3111(11116 air pc:llutmn,
are considered.

15. The United States should work toward cooperative arrange-
menits with other nations in limiting total amounts of air pollutanis
emitted into the atmosphere. Air pollution is no longer solely a local,
State, regional, or even national problem. It is ultimately an interna-
tional problem and must be so recognized. As discussed in Chapter V,
the addition of particulates and carbon dioxide in the atmosphere could
have ﬂramatic and lang-fgrm eﬁ"&cts on Wéﬂd climate The ﬁnitecl

to control air Pﬂllutants that could have W;despread eﬁ,ects.

POTENTIAL FOR PROGRESS

During the last 15 years, much data on the health dangers from
air pollution have been accumulated. During that time, progress in
improving air quality has not kept pace with increased population
and urbanization—except in some cities where efficiency of combus-
tion and changes in fuel use have reduced soot.

The costs and institutional barriers to higher air quality are not as
massive as in water pollution control. Abatement technology can be
installed rapidly when available. Clearly the technological gaps in air
pollution control must be overcome, but once breakthroughs are made,
rapid progress will be possible.
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The Council on Environmer "al Quality believes that a very high
priority should be given to air pollution control. The opportunities for
making significant improvements in the environment, at relatively low
cost, are impressive. Indeed, the benefits which can be derived from
greater control of air pollution far outweigh the costs of the control
measures. '
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MAE MAY be changing his weather, And if he is, the day may

come when he will either freeze by his own hand or drown.
The delicate balances within tl2 atmosphere and the history of
climatic change in the past suggest that through his inadvertent
actions he may be driving the atmosphere either to a disastrous ice
age—or as bad—to a catastrophic melting of the ice caps. Either may
literally be possible, but it depends on just what he is doing to the
atmosphere, He does not know for sure.

Evidence continues to build that his activities and his growing popu-
lations alter the chemical composition of the earth’s atmosphere and
change its heat balance. And in turn these two alterations, in tandem,
change weather and climate. But the processes and outcomes of such
changes are largely unknown,

The science and technology of weather modification are only in their
infancies. But they could grow overnight if man will increase his
efforts to learn what he is inadvertently doing to his own atmosphere.
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CLIMATIC CHANGES OF THE PAST

Geological and historical records clearly show that major climatic
fluctuations have taken place down through history. Since the last
advance of the ice sheet in Eurasia about 10,000 years ago, the per-
manent ice cover in the Northern Hemisphere has been limited largely
to the Arectic Ocean, Greenland, and some high latitude islands.

But alternating periods of warming and cooling have occurred
during the last 10,000 years. In the last century, instruments have
been available to keep current records, and they show a pattern of
climatic fluctuations.

Climate is much too complicated to be described by any single pa-
rameter. One useful guide is the average annual temperature at the
earth’s surface. Beginning in about 1890, this average temperature
began an irregular climb. By 1940, it was 1.1° F. higher than it had
been during the decade from 1880 to 1890. But in the 30 years from
1940 to 1970, the average temperature has fallen about 0.5° F. Thus,
during the last thres decades, one-half of the warming that occurred
during the preceding six decades has been erased.

Associated with rising temperature in the Northern Hemisphere
were movements of the frost and ice boundaries. Simultaneously, pro-
nounced aridity gripped the south central parts of Eurasia and North
America. This led to dust-bowl conditions in some areas and a north-
ward displacement of the polar fronts. The recent lowering of the
temperature has been accompanied by the shifting of frost and ice
boundaries to the south and marked increases in rainfall in parts of
previously arid continental regions. In the last two winters, ice
coverage in the North Atlantic has been among the most extensive in
over 60 years. Because of it, Icelandic fishermen suffered great losses,
and the colder temperatures substantially diminished Iceland’s agri-
cultural output. In contrast, the rains in central continental regions,
particularly in India and East Africa, contributed to high wheat
yields. These experiences illustrate dramatically how sensitive the
complex pattern of human activity is to relatively small shifts in cli-
mate. Man’s ability to predict such changes is still very limited.

These fluctuations of only a few tenths of a degree observed over
decades are small compared to the climatic variations of the “Little
Ice Age” from 1650 to 1840, the warmer period between A.D. 800 and
A.D. 1000, and the still larger variations of a few degrees associated
with the few earlier ice ages and their retreats.
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HOW MAN CAN CHANGE CLIMATE

The key question is: To what extent are climatic fluctuations of the
past years due to natural processes or to man’s intervention ?

Man can change the average atmospheric temperature slightly and
thus significantly affect climate in at least seven ways:

e He can increase the carbon dioxide content of the atmosphere
by burning fossil fuels.

e He can decrease atmospheric transparency with aerosols (tiny
solid or liquid particles floating in the air) from industry, auto-
mobiles, and home heating units.

*» He can decrease atmospheric transparency by introducing dust
(particles larger than aerosols), primarily through improper
agricultural practices.

 He can alter the thermal properties of the stratosphere (upper
atmosphere) with water from the combustion of jet fuels,

* He can heat the atmosphere by burning fossil and nuclear fuels.

* He can change the ability of the earth’s surface to reflect sun
radiation back into space through urbanization, agriculture, de-
forestation, and reservoirs.

e He can alter the rate of transfer of thermal energy and momen-
tum between the oceans and atmosphere by spilling oil on the
water’s surface. Such oil films on the ocean come from incom-
plete combustion or spills from sources such as vessels and
drilling towers.

Carbon Dioxide—An Earth Warmer?

The atmosphere’s energy, which determines weather and climate, is
‘derived primarily from visible solar radiation absorbed by the earth’s
surface and atmosphere. The absorption of that energy tends to raise
the temperature at the surface. The earth’s surface maintains its
thermal balance (keeps from overheating) by radiating energy back
to space at longer wavelengths. Carbon dioxide in the atmosphere ab-
sorbs incoming visible radiation, but in amounts too small to have any
appreciable effect on the radiation reaching the lower atmosphere and
the earth’s surface. However, carbon dioxide is virtually opaque to
some long-wave radiation that is emitted by the earth’s surface. Thus,
when carbon dioxide concentrations increase, heat loss through radia-
tion from the surface is reduced—the “greenhouse’ effect.
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Attempts have been made to calculate carbon dioxide effects on the
average surface temperature. One investigator calculated that atmos-
pheric carbon dioxide content increased at a nearly constant rate from
the 19th-century level of about 290 parts per million to 330 in the late
1950’s. This inerease—about 14 percent—could have caused the tem-
this century.

Recent surprising findings indicate that as increasing fossil fuel
consumption raises carbon dioxide output, a lesser percentage of it is
retained by the atmosphere, and a larger portion is absorbed by the
oceans. Scientists from Sweden and the Environmental Science Serv-
ices Administration (ESSA) say that only about half the carbon
dioxide produced by fossil fuels from 1958 to 1960 remained in the
atmosphere. During the last 5 years, less than 40 percent of manmade
carbon dioxide has stayed in the atmosphere. Other calculations also
show that the effect of carbon dioxide on the temperature, as illustrated
in the preceding paragraph, has been overestimated.

A detailed series of observations by Swedish, Scripps Institution of
Oceanography, and ESSA scientists shows that from 1958 to 1970 the
carbon dioxide concentration in the atmosphere increased from 312 to
320 parts per million—an average annual jump of 0.7 parts per million.
This rate, if continued, would double manmade carbon dioxide ac-
cumulations in the atmosphere in about 28 years. Yet the bulk of carbon
dioxide has entered the atmesphere at a time when the earth’s surface
temperature was falling rather than rising. Thus, the heating effects
of carbon dioxide are apparently being counteracted by natural fluctua-
tions or by other manmade activities.

Any attempt to extrapolate the future effect of carbon dioxide on
climate must be uncertain because the fraction of carbon dioxide that
will entei t{he ocean 1s unknown. If 60 percent of the emissions of
carbon dicxide remains in the atmosphere and there is a 5 percent
yearly growth of fossil fuel consumption, then by 1990 there would be
about 400 parts per million in the atmosphere. If this were not offset by
other activity, then the earth’s average surface temperature would
increase by 1.4° F. On the other hand, if 40 percent of the artificially
produced carbon dioxide enters the atmosphere and the present 4 per-
cent growth of fossil fuel consumption continues, then a level of 400
parts per million will not be reached until about the year 2010.
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The maximum amount of carbon dioxide that man might introduce
into the atmosphers can be determined by estimating the total
available fossil fuels. One estimate puts the maximum available coal at
about 7.6 thousand billion (7.6 10'?) metric tons. This is about twice
the coal resources established by geological miapping. Estimates of
petroleum resocurces vary considerably. Some researchers estimate that
approximately 2 thousand billion (23X 10*2) barrels of oil are ultimately
recoverable, while others appear to favor the somewhat lower figure of
1.85 thousand billion (1.85X10%2), If these fossil fuels were burned,
they would produce about 3.3 million trillion (3.3X10%®) grams of
carbon dioxide. If one-half of that carbon dioxide were added to the
atmosphere and there were no compensating effects, then the earth’s
average temperature would increase by about 2° to 3° F. Such a rise,
if not counteracted by other effects, could in a period of a few decades,
lead to the start of substantial melting of ice caps and flooding of
coastal regions.

Particle Pollution—An FEarth Cooler?

A human activity which may accelerate temperature drops—and "bus
help compensate for any carbon dioxide-generated temperature rise—
is che injection of small particles into the atmosphere.

Certain kinds of industrial processes emit cloud condensation nuclei
(small particles around which raindrops can form). This affects the
frequency of fog and low cloud layers. These in turn influence the
radiation that reaches the earth from the sun. Forest fires also produce
cloud condensation nuclei (from dust and ashes) plus large qrantities
of heat and water vapor. Large-scale burning of forest refuse and acci-
dental forest fires, which ave particularly common in the Western
States (but less prevalent than in the past), might modify climate
and weather over large regions in this way. The net effect depends on
investigators estimate that a decrease of atmospheric transparency of
only 3 or 4 percent could lead to temperature reduction of 0.7° F.
average low cloud cover lowers temperatures by 1.4° F. This is almost
three times the decrease measured in the last two decades. On the
average, about 81 percent of the earth’s surface is blanketed by low
clouds. If this figure were to reach 36 percent, and there is no evidence

97

116



at the present time that it will, the temperature would drop about 7° F.
That would bring the earth’s temperature very close to that required
for a return of an ice age.

Increases of fog and low clouds when open country is turned into
urban areas are well documented. But it is not known whether there
has been any increase of global cloud cover. With satellites, data are
now obtained fairly routinely of clouds above oceans. But data are
often incomplete because high clouds prevent satellite observation of
lower clouds. 7

One study, by J. Murray Mitchell, concludes that a major part of
the variation is due to fine-grained particles introduced into the strato-
sphere (upper atmosphere) by wvolcanic eruptions. Mitchell’s calcu-
lations are based on estimates of the total debris associated with
voleanic explosions, an assignment of 1 percent of this total to strato-
spheric dust, and an assumption of a 14-month lifetime for the strato-
spheric dust. All these numbers can be questioned. But if they are
correct, it would appear clear that dust from volcanoes overshadows
that from urban and agricultural pollution.

Thus, there exists no proof that urban, industrial, and agricultural
pollution is the principal cause of the recent cooling trend. But it is
significant that the apparent changes of atmospheric transparency
caused by volcanic dust may be sufficient to bring abcut cooling of the
earth’s atmosphere. If pollution were significantly responsible, then
climate modificatior:. Atmospheric pollution has increased markedly,
and at the present time there still are no acceptable means of imped-
ing its growth on a global scale.

Vapor Trails—Do They Change the Weatlher?

Altering the water content of the high atmosphere can upset the
earth’s radiation balance. Water vapor, like carbon dioxide, can ab-
sorb outgoing infrared radiation. In solid form, as ice crystals, it
water vapor content from 2 to 6 parts per million would increase the
earth’s average surface temperature about 0.9° F. Aircraft add water
from combustion of jet fuel. Before 1958, essentially no jet fuel was
consumed by domestic airlines in the United States. In 1970, jet fuel is
being used by U.S. domestic airlines at a rate of 7 billion gallons
a year. Below the stratosphere, water vapor dilutes guickly. And the
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amount added by airliners is small compared with water naturally

present at these altitudes. But above the stratosphere, water vapor
stays, on the . -erage, for about 18 months because it mixes only
slowly with the lower atmospliere. Most commercial jets fly below
the stratosphere. But future supersonic jets will travel in the strato-
sphere at altitudes of 60,000 to 70,000 feet. Assuming that water
vapor stays in the stratnsphe re for an average of 18 months, 500 super-
sonic transports operating 7 hours per day could increase the water
vapor content of the stratosphere over a hemisphere by 0.2 parts per
million if it were vniformly distributed.

These changes appear small. But they augment natural fluctuations.
For reasons not yet understood, the water vapor content of the strato-
sPhere. rose from 2 parts per million ir 1964 to about 3 parts per

million in early 1970. Artificially produced water vapor can accelerate
that natural growth trend. Further study is necessary to better deter-
mine the eﬁacts of supersonic jet transports in the stratosphere before
they are mass produced.

There is also evidence that jets contribute to high clouds. Observa-

tions at Denver indicate that from 1950 to 1958, on the average about

8% of the sky was covered by high clouds when there were no lower
cloud layers. From 1965 to 1969, about twice that portion of the sky
was covered by high clouds. Similar observations have been recorded
at Salt Lake City. Both cities are on heavily traveled air routes al-

. though there may be other contributing factors. The long-term

climatic consequences of such high cloud cover increases are still
unknown.

Man and the Thermal Budget

The mean annual difference between solar radiation abserbed by .ae
e.rth and long-wave radiation reflected from earth into space is about
68 watts per square meter. Most of this net energy surplus is used
for the evaporation of water, heating of the atmosphere, and other
meteorological processes. A tiny part, less than 1 percent, is used in
the photosynthesis of green plants, It is thus turned into a relatively
stable form of chemical energy.

Man’s activities add slightly to the earth’s “thermal budget.” Heat
generated by industrial, residential, and automotive sources supple-
ment solar radiation. Averaged over the earth’s surface, at present
man is producing only little more than one ten-thousandth of the net
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radiation gain of the atmosphere. This is much too little to influence
climate on a large scale, but it certainly alters local climate of cities.
And in the future, man’s energy input into the atmosphere could
increase to major importance.

Energy Output—Disappearing Ice Cap?

In a primitive society, energy utilization consists mostly of the food
consumed by the individual. This corresponds to a power output of
about 100 thermal watts per person. The world average—including
primitive and technologically advanced regions—is somewhat more
than 1000 thermal watts per person. In the highly industrialized
United States, energy consumption is equivalent to 10,000 watts for
each individual. If world Imphhtmn grows to 5 billion and if the
worldwide average of energy use increases to 10,000 watts per person,
manmade energy input into the atmosphere would reach almost one-
hundredth that of the natural net radiation balance over land areas.
If energy consumption continues to increase at the present rate of
4 percent per year, then in 200 years artificial energy input into the
atmosphere would equal one-third of the natural radiation balance.
This 131?%1 wmﬂd be leached in c;nly 100 yeqrg with a 1() percent yearly
c:f a fe.w tenths of 1 perc:ent n t.he I‘El.dlatlﬂll ba:lamze,g if lonﬁ' Sustalned
would cause polar ice to disappear completely unless c:thé.r natural
or manmade changes compensated for the energy gain.

The combined effect of carbon dioxide pollution and heat nollution
is strongly in the direction of warming the earth’s atmc)sphere. Particle
pollution tends to lower the earth’s temperature. Which pollution effect.
will ultimately dominate? Will we indeed drown or will we freeze?
Despite firm predictions by some ecologists, we do not know the an-
swers. Careful monitoring and extended research are required if we
are to manage our global climate wisely. These questions may become
critical in the future.

Raising the Albedo

Researchers have calculated that a unit increase in the earth’s albedo
(reflective surface characteristics) will cause a decrease in average
surface temnerature of 1.8° F. Thus, manmade changes of the albedo
at the earth’s surface, if large enough, can cause substantial changes
in climatic conditions. Densely builtup regions have a higher albedo
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man’s activities, have a much higher albedo than grass-covered fields.

Proliferation of urban areas and highway systems may increase the
is not understood because changes in albedo are usually accompanied
by alterations in the surface roughness of the earth. These alterations
affect the rate at which the surface can exchange heat and momentum
v-ith the atmosphere by winds and other turbulent processes. These
changes can also affect weather and climate.

Oil on the Waler

Effects of oil films on the ocean surface are still poorly understood.
With their vast stores of thermal energy, the oceans act as balance
wheels to climate. The atmosphere exchanges energy with the ccean
through radiation and mechanical processes. The strength of the me-
surface depends on the surface roughness of the water and the velocity
and regularity of the wind. Very thin oil films can alter this inter-
change by reducing turbulence, evaporation, and the radiation emis-
sion of the surface.

But it is still unknown if oil pollution contributes significantly to
climatic change.

It has long been known that the climate of cities, which represent
the most concentrated form of environmental modification by man,
differs appreciabl